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TO 


ELLIS,   HEATH,   AND  HOLDEN, 

AND  TO  THE  MEMORY  OF 

HENET  GEAT, 

MEN  TO  WHOM,  IN  THIS  COUNTRY,  AS  TO 

CEUVEILHIEE,  HIESCHEELD,  and  CONSTANT  SAPPEi 

ABROAD, 


WE  OWE  THE  SUREST  FOUNDATION  OF  OUR  ART, 


A  PRACTICAL  KNOWLEDGE  OF  HUMAN  ANATOMY. 


"  I  re<,a'et  to  find  that  the  teaching-  of  Anatomy  is  getting  more  and  more  into  the 
hands  of  professors  who  are  not  surgeons,  and  that  their  tendency  is  to  lay  stress  on 
transcendental  details  rather  than  on  surgical  relations."— C/irisioj;/ier  Heath. 

"  We  may  be  training  a  school  of  more  or  less  scientific  anatomists,  but  we  are  not 
insisting  on  such  a  curriculum  of  study,  and  on  such  examinations,  as  will  produce  in  the 
future  well-groimded,  thoroughly  practical,  and  efficient  medical  men.  .  .  .  Those  scientific 
anatomists,  who  concern  themselves  with  other  vertebrates,  and  who,  apparently,  treat  of  an 
ideal  evolutionised  human  body  of  their  own  creation,  have  no  experience  of  the  requirements 
of  those  who  are  destined  to  medical  practice." — The  Lancet. 

"  The  influence  on  the  legitimate  teacher  is  injurious.  He  has  to  bend  to  it,  and 
becomes  a  lecture-room  grinder." — Professor  {noio  Sir  John)  Struthers.  , 


TO 

MACALISTER,  CUNNINGHAM,  BLAND  SUTTON, 

AND  THE  EDITORS  OF  "  QUAIN  "  AND  "MORRIS," 

Whose  most  ikteresting  views  are  largely  presented  side  by  side  with  those 
OF  the  above  named  anatomists. 


Already  in  the  forties,  it  was  recognised  by  Continental  authorities  that 
anatomists  had  little  more  to  discover  by  the  aid  of  the  scalpel ;  and  the 


opinion  generally  accepted  that  tlie  Progressists  had  but  histological  research 
before  them,  -  a  view  taken  up  by  Cruveilhier. 

The  view  has  been  falsified  to  this  extent,  that  to  Histology,  which 
has  largely  branched  off  as  an  independent  science,  there  have  been  added, 
as  fields  of  research  for  anatomists,  -  anatomists  now  largely  in  name,  - 
Embryology,  and  that  indefinite  and  ever-extending  body  of  doctrine  which 
we  call  Morphology. 

On  this  soil,  "Anatomy is  now  luxuriating  like  an  exotic. 
But  "  anatomists  "  have   lost   touch   with   the   human   "  subject  : " 
Their  work  is  authoritatively  described  as  "  transcendental." 


A  scission  is  upon  us. 
It  must  lead  to  this  : 

On  the  one  hand,  we  shall  have  Anatomy  -  divested  of  everything  not 
simply  and  purely  dissectional,  of  everything  that  was  never  Hees  ;  but, 
as  such,  once  more  recognised  as  the  Alma  Mater  of  Everything 
Medical  :  The  Newest  Anatomy  will  be  the  Old  Anatomy,  -  tried,  purified, 
not  found  waiiting,  -  reinstated  in  her  singular  position  of  honour,  rightly 
associated  with  the  names  first  given. 

But  side  by  side  with  this  Anatomy,  there  will  be  brought  forth  a  Science, 
already  budding  into  existence,  but  which  is  not  yet  correctly  and  definitely 
named,  -  it  is  not  Anatouty,  -  which  will  satisfy  the  worthiest  aspirations  in 
the  direction  of  progress. 

There  are  to-day  two  intersecting  lines  of  thought,  two  largely  disagree- 
ing currents,  -  the  new  scientific,  or  theoretical,  -  and  the  old  'practical.  These 
must  be  brought  into  parallelism. 


"  He  (Mr.  Cooke)  would  have  teachers  and  examiners,  not  specialists, 
but  men  of  a  general  knowledge  of  both  anatomy  and  physiology.  This 
would  result  in  a  much  sounder  valuation  of  the  details  of  both  subjects,  and 
would  improve  the  character  of  the  examination." — British  Medical  Journal. 

"  Mr.  Cooke  has  done  good  service  in  bringing  this  subject  prominently 
before  the  profession.  It  is  one  that  requires  very  thoughtful  consideration 
with  a  view  to  reform."' — The  Lancet. 

" .  .  .  .  plain  speaking  and  hard  hitting  ;  but  Mr.  Cooke  is  right  in 
what  he  says.  Men  go  up  for  examination ;  they  are  prepared  ;  they  are 
examined  ;  they  are  not  educated.  This  is  probably  due  to  the  cause  to 
which  Mr.  Cooke  attributes  it.  Too  much  attention  is  given  to  the  science 
of  the  subject — too  much  because  it  precludes  sufficient  attention  to  the  art. 

But  the  science  is  only  of  use  as  a  base  for  the  art  The  education 

of  every  medical  student  is  a  matter  of  importance  to  every  individual, 
medical  or  otherwise.  The  public  has  a  right  to  demand  that  the  best 
methods  shall  be  used — the  profession  has  a  right  to  demand  that  its  interests 
and  its  honourable  traditions  shall  be  maintained.'* — Medical  Magazine. 


"  Practical  anatomy  2va.^  a  discipline  o£  incalculable  value,  for  not  only 
was  the  knowledge  acquired  an  end  in  itself,  but  tke  method  whereby  it  was 
gained  was  the  most  valuable  part  of  the  entire  medical  training.  Anatomy 
occupied  a  nnir/ue  position  in  the  curriculum.  In  all  other  departments 
the  student  had  no  alternative  but  to  blindly  accept  the  dictum  of  teacher 
or  text-book.  Here  he  was  trained  to  use  his  eyes  and  his  hands;  here 
he  was  educated  to  translate  the  impressions  made  by  the  objects  of  his 
study  on  his  senses  into  words,  this  enabling  him  to  check  the  descriptions  in 
his  books,  or  those  taught  in  the  lecture  room,  by  comparing  the  realities 
under  his  hands  with  the  verbal  accounts  of  them  given  by  his  teachers  :  In 
the  dissecting  room  every  student  was  an  investigator!' 

Alexander  Macalisteh. 


{The  italics  are  the  Author'* s.) 


"  What  is  the  primary  want  of  the  physician  or  surgeon  in  regard  to 
Anatomy  ?  Is  it  not  to  acquire  visual  and  manual  familiarity  with  the 
human  frame  ?  Is  it  not  to  know,  in  the  sense  of  almost  seeing  through, 
and,  as  far  as  needs  be,  of  dextrously  handling  throughout,  the  individual 
man,  woman,  or  child  he  is  ausculatiug  or  percussing,  or  whose  unconscious 
form  lies  under  his  knife  on  the  operating  table  ?  What  is  it  that  will 
give  him  practical  insight  into  the  actual  case  before  him,  quickness  in 
understanding  its  bearings,  fertility  of  resource  in  dealing  with  its  require- 
ments ?  Is  it  not  mainly  the  trained  hand  that  makes  straight  for  the 
right  osseous  projection,  the  educated  finger  accustomed  to  the  feel  of 
this  structure  and  of  that,  the  sharp  eye  familiar  with  the  most 
insignificant  guide-point,  and  which  recognises  at  once  a  little  bit  of  an 
exposed  tendon,  or  a  certain  small  nerve,  or  a  thin  muscular  plane  ?  What 
serves  transcendental  anatomy  here  ?  " 


(A  Plea  for  Practical  Work  in  Anatomy.) 


"  To  the  practical  mind,  Morpliology  is  but  a  dazzling  dream — a  lovable 
form  of  fantasy,  which,  alas !  distorts  the  vision  and  warps  the  judgment — a 
fairy  tale,  which  blinds  us  to  the  facts  of  everyday  life  !  " 

"  To  such  as  are  past  masters  in  all  that  can  be  learnt  in  the  dissecting- 
room,  such  pure  science  may  convey  the  delights  of  learning  and  culture,  and 
may  do  little  or  no  harm.  But  the  tyro  should  keep  clear  of  all  such 
fascinating  seductions." 

(AUegorif,  -  Notes,  p.  108h.) 
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PREFACE  TO  THE  ELEVENTH  EDITION. 


(SOFT  PARTS.) 


The  whole  of  the  Tablets  have  now  been  revised  by  the  Authors  in  the  light  of 
modern  views. 

They  further  appear  in  pictorial  garb,  through  the  generosity  of  numerous  friends, 
among  whom,  Mr.  Pickering  Pick,  editor  of  Gray's  Anatomy,  Professors  Christopher 
Heath,  Thane,  Schafer,  Symington,  Ellis,  Alexander  Macalister,  Cunningham,  Birming- 
ham, Windle,  Reid,  Mr.  Luther  Holden,  Mr.  Henry  Morris,  Mr,  Bland  Sutton,  Mr. 
William  Anderson,  Mr.  Davies-Colley,  Mr.  Frederick  Treves,  Mr.  Walsham,  Mr. 
Makins,  Mr.  Shattock,  Mr.  Parsons,  and,  abroad,  Professors  Gegenbaur,  Schwalbe, 
Heitzmann,  Sappey,  Testut,  and  others,  v^rho,  as  well  as  the  respective  publishers,  have 
all  kindly  permitted  the  use  of  already  existing  plates. 

In  regard  to  the  illustrations,  though  they  be  rough,  perhaps,  there  are  here 
brought  together  for  the  first  time  both  the  inimitable  sketches  of  the  arteries 
and  veins  which  we  owe  jointly  to  Henry  Gray  and  to  Dr.  Vandyke  Carter,  and 
those  brilliant  pictures  of  the  nervous  system  by  which  Hirschfeld  &  Leveille  "placed 
their  country,"  says  Mr.  William  Anderson,  "  beyond  rivalry  in  anatomical  illustration," 

The  tabulated  character  of  the  work  threw  considerable  difficulties  in  the  way 
of  its  being  illustrated.  The  figures  could  not  be  placed  in  the  midst  of  the  text. 
They  have  had  to  be  grouped  on  separate  pages,  of  such  sizes,  and  in  such  positions,  as 
could  be  made  to  fit  in  with  available  space. 

As  far  as  possible,  the  illustrations  have  been  placed  either  opposite  the  corre- 
sponding text,  or  in  such  positions  that,  by  raising  the  intervening  pages,  text  and 
illustration  can  be  seen  at  the  same  time. 

The  description  of  the  figures  is  of  the  briefest.  Where  fuller  descriptions 
seemed  needed  they  have  been  given  at  the  end  of  the  section. 

The  illustrations  may  be  thought  by  some  to  be  over-numerous.  None  have 
been  introduced,  except  on  the  score  of  showing  certain  things  left  out  in  others. 

At  the  end  of  each  section  a  "  Summary  of  Practical  Points"  has  been  introduced, 
taken  from  the  senior  Author's  "  Aphorisms  in  Applied  Anatomy  &  Operative  Surgery/' 
Corresponding  questions  are  set  at  the  end  of  each  of  the  two  last  volumes. 
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vSome  of  the  Tablets  of  the  earlier  complete  editions  have  been  re-introduced, 
such  as  those  on  the  deep  muscles  of  the  back, -these  illustrated  from  Bourgery  and 
Jacob, -the  female  genital  organs,  &c.  Thus  the  Tablets  again  cover  practically  the 
whole  ground  of  dissectional  anatomy. 

/ 

The  brain  has  been  recast,  as  explained  in  the  preliminary  remarks  appended 
to  that  subject. 

Being  more  than  doubled  in  size,  the  entire  Avork  is  now  divided  into  three  Parts 
published  separately:  -  I.,  The  Bones;  II.,  The  Limbs,  Abdomen.  &  Pelvis;  III.,  The 
Thorax,  and  the  Head  &  Neck. 

Facilities  have  again  been  provided  for  the  easy  division 
of  each  volume  into  segments  of  a  convenient  size  for  carrying  in 
the  coat  pocket.  To  this  effect,  the  several  groups  of  subjects,  -  "  Anterior  Triangle 
of  the  Neck."  "Axilla;  front  of  arm."  "Orbit,''  &c.,-have  each  been  arranged  in  what 
bookbinders  call  a  ■•  section  ;  "  and  if  the  volume  be  opened  someAvhat  forcibly  between  the 
front  or  title  page  of  one  section,  and  the  lost  page  of  the  preceding  section,  it  will  easily 
be  divided  at  this  point  by  simply  cutting  the  bookbinder's  threads  or  tapes.  And  each 
section  will  be  found  to  constitute  a  pamphlet,  which,  folded  in  two,  will  bear  carrying 
about  without  falling  to  pieces.  The  advantages  of  a  small  book  are  thus 
added  to  some  extent  to  those  of  a  book  of  larger  size  This  arrangement 
has  involved,  however,  some  repetitions  and  a  few  omissions,  the  latter  generally 
unimportant,  it  is  believed,  and  mostly  remedied  in  the  Appendix, 


The  Authors  have  written  throughout  for  the  medical  student  intending  to 
become  a  practitioner. 

A  distinct  principle  runs  through  this  Edition  of  the  Tablets,  -  the  dissociation, 
and  separate  presentation,  on  the  one  hand,  of  the  practical,  or  "  dissectional  "  anatomy, 
and,  on  the  other,  of  the  "  advanced,"  or  "  scientific,"  -  or,  as  it  is  now  authoritatively 
called  (Christopher  Heath)  "  transcendental"  -  anatomy  recently  introduced,  -  e.g.,  on  the 
one  hand,  of  the  anatomy  "  that  can  be  seen  and  handled,'"  and,  on  the  other,  of  "that 
which  cannot." 

The  former  is  presented  in  the  Tablets  proper. 

The  latter,  or  the  newer  matter,  is  presented  in  the  Notes  on  lighter-coloured 
paper,  -  these  to  be  re-written  from  year  to  year,  as  may  be  required.  Here  important 
additions  have  been  made  to  the  abdominal  viscera,  the  cranial  nerves,  the  muscles  of 
the  larynx,  &c. 

The  division  is  found,  in  the  Author's  classes,  to  markedly  facilitate  both  the 
practical  work  and  the  abstract  study ^ 
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The  presentation  of  the  new  matter,  apart  from  that  which  is  not  new,  will 
have  an  advantage.  It  will  make  it  the  more  evident  what  the  real  nature  of  the  new 
matter  is.  It  will  he  felt  that  a  large  part  of  this  differs  fundamentally  ijom  plain 
human  anatomy  ;  so  much  so  that  the  two  things  will  have,  it  is  believed,  to  part 
company  sooner  or  later,  as  has  been  the  case,  of  late  years,  with  histology  and  anatomy 
proper. 

Different,  not  only  in  degree,  but  in  nature  or  kind,  is  the  attitude  towards  the 
"  subject "  of  the  student  of  to-day,  as  compared  with  that  of  the  men  of  but  a  few  years  ago. 
But  recently,  the  object  was  to  dissect,  and  see,  ecerijthinij.  Now  we  go  by  the  •'  subject  " 
just  so  far  as  the  "  subject  "  is,  so  to  speak,  the  most  convenient  illustration  of  itself. 
The  limbs  are  of  easy  dissection.  So  we  look  at  biceps,  brachial  and  femoral  arteries  ; 
and  at  the  carotids,  and  so  forth.  But  go  fiu'ther  afield.  Take  the  hernia^  take  the 
perinaium,  take  the  deeper  parts  of  the  head  &  neck  ;  take  especially  the  visceral 
cavities  and  their  contents.  Here  the  dissection  becomes  more  difficult:  for  it  to  be 
satisfactory,  work  both  careful  and  intelligent  is  required.  Here  the  "parts"  are  no 
longer  the  njost  convenient  illustration  of  themselves.  So  we  take  to  plate  and  model.* 
And  stomach,  liver,  pancreas,  spleen,  kidney,  are  they  not  all  wrong  "  in  the  dissected 
"  subject  ?  "  t    Here  we  learn  everything  (save  the  mark  !)  from  the  reconstructed  cast. 

Fatal,  in  effect,  to  sound  practical  work  is  the  influence  of  the  '-'infinitely 
little "  (Sir  Dyce  Duckworth),  now  so  largely  introduced  into  our  text-books. 
Embryology  and  Morphology  are  clearly  "out  of  it  "  in  regard  to  dissectional  anatomy. 
Not  so,  unfortunately,  the  "  infinitely  little.''  The  "  trivial  and  exasperating  details  " 
(l-'atteson)j  are  always  based  on  the  implied  assertion.  Dissect,  and  you  will  see  that  it 
is  so.  The  assertion  is  dissectionally  incorrect  in  most  cases,  -  incorrect  in  "  knife  and 
forceps  anatomy  "  (Mitchell  Banks).  The  Author  will  stake  on  this  his  authority  as  a 
human  dissectional  anatomist  of  over  thirty  years'  standing. 


*  "  Nuinherd  who  dU^ect  dwiiuUing  to  a  iiiinuituui ;  "  Dmectionn  of  the  deeper  parts  seldom  done 
now"  (Leading-  articles  in  the  Lancet  for  Jan.  H^th,  ls!)4,  and  Feb.  6th,  1897). 

"The  new  school  dissects  but  little.  It  explains,  and  tries  to  get  men  to  ' understand'— that  is, 
to  imagine.  It  is  true  that  things  are  not  so  in  principle.  In  'principle  the  new  school  insists  strongly  on 
practical  work  of  all  kind.  'One  part  dissected  with  care/  writes  Professor  Macalister,  'is  worth  a 
dozen  hurried  over.'  Indeed,  the  zeal  and  personal  example  of  the  leaders  are  admirable.  But  the  field 
of  work  is  so  enormously  extended  by  the  superadded  '  transcendentalism,'  that  theory  and  practice 
cannot  go  hand  in  hand.  The  highest  aspirations  notwithstanding,  the  fact  is  as  abov  e  stated.  -  Letter 
to  Lancet  for  May  27th,  1897. 

t  See  the  New  or  "  Reconstructed  "  Abdomen,  pp.  13-2a-bb.  The  descriptions  in  Gray,  Ellis,  Heath, 
and  Holden  -  so  far  as  they  have  not  been  altered  of  late  years  -  express  the  experience  of  thousands  of 
assiduous  dissectors  during  the  most  earnest  dissecting  period  we  have  traversed,  the  period  that  produced 
a  Hirschfeld  and  a  Sappey .  Are  these  to  be  set  aside  for  small  innovations  coming  from  a  source  essentially 
different  from  that  of  simple  unbiassed  observation  ? 

X  "  There  nuist  be  something  radically  wrong  in  the  teaching  of  anatomy  which  makes  the  large 
majority  of  students  loathe  and  shirk  the  tedium  of  dissecting.  Anatomy  is  not  taught  as  the  handmaid 
of  Surgery,  but  as  aseparate  science  bristling  with  technicalities  and  overloaded  with  trivial  and  exasperating 
details.  Hence  it  is  unwillingly  learnt,  and  readily  forgotten.  And  the  vast  majority  of  facts,  which  are 
all-important  in  surgery,  are  soon  engulfed  in  the  wreckage  which  follows  the  emancipation  of  an  over^ 
burdened  memory."— (R.  C.  Patteson,  Surgeon  to  Meath  Hospital.) 
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It  will  be  seen  that  the  Author  contends  for  the  supremacy  of  simple  careful 
dissection  in  the  dissecting  room  as  the  criterion  and  gauge  of  excellence  in  regard  to  the 
kind  of  anatomy  to  be  applied  by  the  medical  man  to  medical  and  surgical  purposes. 
Dissectional  anatomy,  he  maintains,  is  to  be  looked  upon  as  a  science  in  itself, 
independent  of,  and  superior  to,  the  fascinating  niceties  of  the  scientist.  It  is  the  only 
form  of  anatomy  which  serves  directly  the  objects  of  the  medical  man.  It  is  also  the 
only  form  of  anatomy  which  has  a  history  at  its  back,  -  and  a  history  of  noble  self- 
sacrifice  and  of  worthy  service  rendered.  Alone,  to  the  Author  s  mind,  it  constitutes 
Anatomy  in  the  professional  sense. 

Everyone  really  familiar  with  the  dissected  parts  may^  it  is  contended,  rely  upon 
success  at  examinations,  -  and  in  after-life,  as  far  as  the  foundations  of  medicine  and  surgery 
are  concerned.  It  is  the  Nemesis  of  book- work  and  "cram,"  the  necessary  outcome  of 
Specialism,  that  is  condemning  to  failure  the  undoubtedly  earnest  -  though  misguided 
-  efforts  of  students  and  teachers  alike.  * 


But  we  are  losing  our  guiding  principles  now. 

The  educational  problems  fast  coming  to  the  frontf  required  to  be  argued 


*  "Mr.  Pridgin  Teale's  table  of  the  rise  of  rejections,  taken  every  fifth  year,  is  as  follows  :— 


1861    rz-i  per  cent. 

1866    14-5 

1871    16-6 

1876      22-2 

1881    30-0 

1886    34-8 

1891    39-3 

1895    41-9 


"  '  The  Need  for  lief  arm  of  the  Medical  Examination  System.' — (Pridgin  Teale, 
F.R.S.,  Crown  Member  of  the  General  Medical  Council)." 

TJie  official  retiu-ns  presented  to  the  Royal  College  of  Surgeons  of  England  for  the  years  1896 
and  1897  show  the  average  of  rejections  at  the  second  examination  to  be,  for  1896,  42'7,  and,  for  1897, 
over  50  per  cent,  at  each  one  of  the  Tour  quarterly  examinations.  For  those  going  up  in  anatomy  only,  the 
percentage  of  rejections  was  56"3  in  1896.  At  the  Fellowship  Examination  held  in  May,  1897,  the 
rejections  exceeded  70  per  cent. 

"  At  least  one-third  of  those  who  begin  their  medical  studies,"  says  the  leading  article  (Address  to 
Students)  in  the  Students'  number  of  the  Medical  Times  and  Hospital  Gazette  for  the  present  year,  "  retire 
from  the  field  before  they  have  fulfilled  their  course."  It  is  within  the  Author's  distinct  observation  that 
the  proportion  of  the  complete  and  irrevocable  failures  at  the  stage  of  Anatomy  and  Physiology  is  now 
vastly  on  the  increase. 

"  We  are  brought  face  to  face  with  a  real  and  growijig  difficulty,  and  must  come  to  a  deadlock, 
unless  some  satisfactory  measure  of  reform  in  our  method  of  education  be  devised."— (Macalister.) 

t  lie  "  Dissectional  Anatomy  &  Paper  Anatomy,"  in  Deep  Origins  of  the  Cranial  Nerves. 

"  Men  leave  more  and  more  everything  that  ties  them  in  any  way.    Why  should  they 
be  troubled  with  supervision  that  cannot  help  them  V   Tliey  can  best  get  vp  the  hook-u'Ofk 
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with  facts  in  hand,  -  over  the  ''parts*'  as  regards  anatomy,  and  as  occasion  might  present, 
here  a  little  and  there  a  little. 

Hence  the  interposition  of  contentional  matter  throughout  the  Tablets,  whioli 
may  occasionally  be  vexatious,  it  is  feared,  to  those  merely  wishing  to  "  read  up  "  their 
anatomy  in  the  shortest  time. 


Leave  is  asked  to  present  the  Tablets,  not  only  in  the  light  of  an  anatomical 
treatise,  but  also  in  that  of  an  Educational  Thesis  based  on  the  facts  brought  out  in 
the  study  of  anatomy. 

Viewed  from  this  standpoint,  the  various  contentions,  disputations,  criticisms,  or 
whatever  they  may  be  termed,  which  are  interspersed  throughout  the  work,  will  appear 
less  out  of  place  than  they  otherwise  might  be  thought. 

There  are  tu-n  hooks  here^  -  a  Treatise,  and  a  Thesis. 

Should  "  the  tares  "  (?)  have  been  gathered  ? 

"With  them  might  have  been  plucked  some  good  ears  of  corn. 

They  are  left  -  with  apologies  -  in  the  Thesis.* 


The  book  has  been  lightened,  however,  in  the  connection  here  discussed  : 
Specialism  in  Medical  Teaching  and  Examining,"  "Conditions  leading  to  Success  at 


in  their  own  ivay.  And  they,  thus  get  up  the  book-work,  .supporting  it  on  the  slenderest 
substructure 'of  practical  knowledge  which  will  just  prop  it  up  for  a  time,  -  the  'crammer' 
cleverlv  binding  together  the  'scaffolding  of  words,' -  till  the  examination  is  past,  -  when 
the  whole  thing  is  cleared  away,  like  the  bunting  of  holiday  rejoicings.  Rejoicings, 
now  that  the  student  has  past,  that  he  will  have  nothing  more  to  do  with  anatomy  and 
physiology  ! " 

"  Pity  on  the  poor  patients  ! " 

"  But,  if  the  student  has  not  past,  the  'liouse  of  cards,'  &c. 


"  We  may  be  training  a  school  of  more  or  less  scientific  anatomists,  but  we  are  not  insisting," 
writes  the  Lancet,  "on  such  a  curriculum  of  study,  and  on  svich  examinations,  as  will  produce  in  the 
future  well-grounded,  thoroughly  practical,  and  efficient  medical  men.  Human  anatomy  must  be  studied 
from  the  human  standpoint.  .  .  .  Those  scientific  anatomists  who  concern  themselves  with  other 
vertebrates,  and  who,  apparently,  treat  of  an  ideal  evolutionised  human  body  of  their  own  creation, 
have  no  experience  of  the  requirements  of  those  who  are  destined  to  medical  practice."—  (Lancet,  from 
January  20,  1894.) 

*  The  Tnesis  is  necessarily  interlinked  with  the  new  matter,  and  thus  frngmentarily  scattered 
amidst  the  Notes  on  the  lighter  coloured  paper. 
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Examinations  and  in  After-Life,"  "  Advice  to  Students,"  -  originally  written  as  part  of 
the  Preface  -  have  been  taken  from  the  book  itself,  and  placed,  loose,  at  the  end  of 
Part  II.,  under  the  cover. 


Let  it  not  be  gathered  that  the  Author  is  in  any  way  opposed  to  "  advanced  " 
anatomy.  But  he  does  maintain  that  such  Anatomy*  should  be  brought  in  in  the  right 
place,  -  that  is,  after  plain  human  dissectional  anatomy  has  been  well  mastered,  and 
then  without  any  misunderstanding  as  to  its  subordinate  rank  in  regard  to  professional 
purposes. 


A  word  of  explanation  is  required  as  to  the  figures. 

The  proper  use  of  plates  and  diagrams  is  for  the  purpose  of  identification  of  the 
several  structures  by  the  beginner,  and  for  saving  time  in  regard  to  book-work  at  home, 
and  thus  allowing  more  time  for  practical  ivork.  It  is  hoped  that  the  figures  of  this 
Edition  Avill  be  so  used.  Except  for  the  purposes  of  revision  of  work  already  well  done,^ 
figures  should  not  be  the  objects  of  separate  study. 


The  senior  Author  is  alone  responsible  for  all  contentional  matter ;  in  regard  ta 
such  matter,  he  has  frequently  been  designated  simply  "  the  Author." 


The  considerable  delays  are  apologised  for,  which  have  occurred  in  the 
publication  of  this  Edition.  They  have  been  mainly  due  to  the  serious  character 
of  large  portions  of  the  "  Thesis  "  which  runs  through  it,  -  as  above  explained.  The 
Author  has  desired  to  carefally  w^eigh,  -  and  to  submit  to  competent  critics,  -  the  grave 
conclusions  he  has  been  compelled  to  adopt  in  many  weighty  matters. 

That  he  has  been  intensely  earnest  will,  he  thinks,  be  apparent. 

He  maintains  that,  through  circumstances  amenable  to  improvement,  men 
are  far  less  equipped  now-a-days  for  the  work  that  is  before  them  than  they  formerly 
were. 

An  honest  effort  has  been  made  to  establish  this  on  the  basis  of  Anatomy^ 
and  to  suggest  the  remedy. 


*  Does  the  tenn  Anatomy  properly  apply? 


xix 


EXTRACTS  FROM  PREFACE  TO  THE  TENTH 
EDITION. 


There  is  such  a  thing  as  damaging  a  book  in  re- editing  it. 

It  is  refreshing,  in  this  connection,  to  read,  in  the  preface  to  the  last  Edition  of 
Gray's  "  Anatomy,"  that  the  work  "  is  intended  for  students  of  surgery  rather  than  for  the 
scientific  anatomist,"  and  that  "  it  is  practical  rather  than  abstract  and  theoretical."  In 
thus  taking  the  lead  in  the  long-looked-for  return  to  what,  in  the  Author's  opinion, 
Anatomy  should  be,  the  Editor  of  Gray  is  again  doing  good  public  service.  Is  it  looking 
for  too  much,  -  it  may  perhaps  be  asked,  -  to  hope  that  certain  small  additions  made  here 
and  there  to  this  noble  book,  under  the  influence,  undoubtedly,  of  rece.itly  prevailing 
views,  may,  to  use  the  words  of  a  great  teacher,  be  put  back  ere  long  in  "  their  proper 
place  of  unimportance,"  -  that  is,  removed  from  future  issues?  As  was  well  said  in  a 
recent  article  in  the  Lancet,  anatomical  descriptions  pro])erly  represent  averages.  Is  it 
not  then  misleading,  -  indeed,  calculated  to  defeat  the  practical  purpose  aimed  at.  -  to 
include  among  the  brandies  of  arteries  and  veins  certain  insignificant  offshoots  occasionally 
found,  or  said  to  be  found,  by  some  exhaustive  writer  or  other  ? 

It  is  submitted  that  embii/ological  studies  tend  to  such  additions.  The  examination 
of  the  various  vanishing  parts  of  the  embryo,  and  the  occasional  persistence  of  certain  of 
these,  -  (as  in  the  case  of  the  vas  aherrans  liumeri  explaining  the  high  division  of  the 
brachial  artery,  and  its  exceptional  relation  to  the  median  nerve,  and  of  the  vas  aherrans 
aortcE  explaining  the  origin  of  the  right  subclavian  artery  as  a  fourth  branch  of  the 
aortic  arch)  -  lend  a  misleading  interest  to  other,  quite  exceptional,  cases  of  a  similar 
type,  -  an  interest,  indeed,  proportionate  to  their  very  rarity,  -  that  is  to  say,  fictitious. 
It  is  not  practical  forethought,  -  much  as  this  is  pleaded,  -  which  is  here  brought  into 
play,  but  the  mere  "  collectioneering "  instinct.  It  is  earnestly  submitted  that  the 
extended  study  of  "  varieties "  is  a  source  of  weakness,  not  of  strength,  to  the 
practising  surgeon.  The  same  may  be  said  of  the  morphological  work  now  pressed  far  too 
much  to  the  front  for  practical  purposes. 


M a  croscopical  Embryology. — The  portion  of  the  science  of  development  which 
mainly  throws  light  upon,  and  may  therefore  be  considered,  in  a  way,  the  basis  of, 
advanced  Anatomy,  is  that  which  refers  to  the  larger  processes  of  evolution  con- 
nected with  the  throwing  into  shape  of  the  various  ])ermanent  structures.    Neither  do 
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the  membranes  come  in  in  this  connection,  which  form,  so  to  speak,  the  common 
environment  of  foetal  life,  nor  does  the  minute  anatomy  of  any  part  of  the  embryo. 
Such  processes  as  may  be  followed  either  with  the  naked  eye,  or  with  relatively  low 
powers,  and  may  therefore  be  grouped  together  under  the  above  heading,  are  alone 
introduced  into  this  Edition  of  the  Tablets. 

The  macroscopical  outlines  submitted  may  not  be  without  some  advantages, 
which  fuller  descriptions  would  not  present.  They  may  better  disengage  the  leading 
points,  and  thus  allow  the  reader  to  follow  more  easily  what  one  may  perhaps  call 
the  thread  of  the  subject.  When  once  main  lines  are  well  grasped,  details  are  easily 
filled  in. 
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NOTES  ON  THE  NEWER  MATTER. 


Fig.  358a. — nuclei  of  thr  cranial  nervks,  as  seen      Fig. '[358b. — sagittal  section,  showing  nuclei  and 
FROM  behind.   (Quain.)  root-fibres  of  the  cranial  nerves.  (Quain.) 

The  parts  are  supposed  to  be  transparent  in  both  figures.  In  Fig.  358a  the  motor  nuclei  are  shown 
on  the  right  side,  the  sensorj^  nuclei  on  the  left.  In  these  figures  the  several  nuclei  and  root-fibres  are 
indicated^by^the  corresponding  Roman  numerals  of  Sommering's  classification. 

DEEP  ORIGINS  OF  THE  CRANIAL  NERVES. 

The  study  of  the  deep  origins  of  the  cranial  nerves  has  of  late  attained  such 
prominence,  that,  -  fictitious  though  such  prominence  be  from  the  point  of  view  of  the 
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dissectional  anatomist,  -  it  has,  nevertheless,  been  thought  desirable  to  preface  the  pages 
on  the  Head  and  Neck  by  an  examination  of  the  present  position  of  the  subject. 
The  subject  is  really  an  easy  one,  if  properly  taken. 

In  connection  with  the  deep  origin  of  each  one  of  the  cranial  nerves  in  succession, 
will  the  reader  first  look  for  the  nucleus,  or  nuclei,  in  Fig.  358a.  The  reader  should  keep 
this  figure  constantly  in  view  ;  Fig.  358b  should  be  set  aside  till  later  on. 

Fig.  358a  shows  the  several  nuclei  as  looked  at  from  behind,  the  medulla 
and  pons  being  taken  as  transparent.  The  motor  nuclei  are  mapped  out  on  the  right  side 
of  the  figure,  the  sensory  on  the  left,  and  all  are  marked  with  Roman  numerals  correspond- 
ing to  the  order  of  succession  of  the  nerves  in  Sommering's  classification.  Where  a  nerve 
has  both  sensory  and  motor  muclei,  as  in  the  case  of  the  fifth  (V.),  glosso-pharyngeal 
(IX.),  and  pneumogastric  nerves  (X.),  one  nucleus  will  be  found  on  one  side  of  the  figure, 
and  the  other  on  the  other  side. 

Will  the  reader  next  examine  the  sectional  figures  referred  to  in  the  following 
paragraphs,  and  trace  out  the  several  statements  on  the  coronal  and  sagittal  sections  given. 
All  the  statements  submitted  will  then,  it  is  believed,  be  easily  understood. 

Finally,  will  the  reader  return  to  Fig,  358b,  and  examine  the  same  in  the  light 
of  the  concluding  remarks  on  page  152s. 

Third  Nerve  {See  Figs.  358a,  c,  d). — Arises  mainly  from  the  elongated 
oculomotor  nucleus  (N.  III.)  on  the  upper  part  of  the  floor  of  the  aqueduct  of 


Fig.  358c.— sagittal  section,  showing  nuclei  and      Fig.  358d.— nuclei  and  root-fibres  of  the  third 

ROOT-FIBRES   OF  THE  THIRD,  FOURTH,  AND  SIXTH  AND     FOURTH     NERVES     SEEN     ON  TRANSVERSE 

NERVES.    (Quain,  after  Gowers.)  sections.    (Thane,  in  Quain's  Anatomy.) 

The  transverse  sections  of  Fig.  358d  are  made  respectively  through  the  superior  quadrigeminal 
C.Q.S.  (right  side  of  figure),  showing  details  of  third  nerve,  and  through  inferior  quadrigeminal 
body,  C.Q.I,  (left  side  of  figure),  showing  details  of  fourth  nerve.    P.L.B.,  posterior  longitudinal  bundle  ; 
V.D.,  descending  root  of  fifth  nerve  ;  N.V.,  the  corresponding  sensory  nucleus. 

In  these,  and  the  ten  following  figures,  the  root-fibres  are  indicated  by  the  Roman  numerals  of 
Sommering's  classification  ;  and  the  corresponding  nuclei  are  indicated  by  the  same  numerals,  preceded 
by  the  letter  N. 

Sylvius  opposite  the  euperior  quadrigeminal  body ;  some  of  its  root-fibres  appear  to 
be  derived,  however,  from  the  nucleus  of  sixth  nerve  of  the  opposite  side  (N.  VI.)  through 
the  posterior  longitudinal  bundle  (P.L.B.).  The  mass  of  the  root-fibres  pass  ventrally 
through  the  tegmentum,  traversing  the  red  or  tegmental  nucleus  (Fig  358d),  and  emerge 
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in  ten  or  twelve  bundles  from  the  oculomotor  groove  on  the  inner  border  of  the  crus 
cerebri.  Some  of  the  root-fibres  are  believed,  however,  to  reach  the  nerve-roots  of  the 
facial  nerve  through  the  posterior  longitudinal  bundle  (See  deep  origins  of  facial  nerve), 
and  to  supply  the  extra-orbital  muscles  moving  the  eye-lids. 

Fourth  Nerve  {See  Figs.  358a,  c,  Sf  d). — Arises  from  a  much  smaller  nucleus 
(N.  IV.)  on  the  lower  part  of  the  floor  of  the  aqueduct  of  Sylvius  opposite  the  inferior 
quadrigeminal  body,  which  nucleus  is  continuous  superiorly  with  the  nucleus  of  the  third 
nerve.  The  root-fibres  first  run  caudalwards  for  a  short  distance,  and  then  curve  back- 
wards and  inwards  round  the  aqueduct,  decussate  in  the  valve  of  Vieussens  (Fig  358d)> 
and  emerge  from  its  upper  part. 

Sixth  Nerve  ('S'ee  Figs.  358a,  c,  e,  f,  ^n.] — Its  nucleus  is  a  collection  of  nerve- 
cells  lying  in  the  grey  matter  of  the  floor  of  the  fourth  ventricle  above  the  lineae 
transversifi,  and  just  external  to  the  postero-median  fissure  and  to  the  ascending  portion 
of  the  root-fibres  of  the  facial  (eminentia  teres).  The  root-fibres  of  the  nerve  start  from 
the  inner  part  of  the  nucleus,  embraced  on  their  inner  side  by  the  loop  of  the  facial  root- 


FlG.  358F.  — SAGITTAL  SECTION  THROUGH  PONS,  SHOW 
ING  NUCLEI  AND  ROOT-FIBRES  OP  SIXTH  AND 
SEVENTH  NERVES.  (Qualn.) 

The  ascending'  portion  of  the  root-fibres  of 
the  seventh  nerve  is  well  shown  (crossed  by  the 
dotted  line  leading  to  the  nucleus  of  the  sixth 
nerve),  as  it  ascends  between  this  nucleus  and  the 
postero-median  fissure. 


Fig.  858e.— TRANSVERSE     SECTION    THROUGH  PONS, 
SHOWING    NUCLEI    AND     ROOT-FIBRES     OF  SIXTH 

AND  SEVENTH  NERVES.   (Quain,  after  Schwalbe.) 

In  VII.  A.,  the  ascending-  portion  of  the 
i-oot-fibres  of  the  seventh  nerve  is  shown  on  trans- 
verse section,  as  made  plain  in  Fig.  358f. 

S.O.,  superior  olive  ;  A.V.,  ascending  or 
l/ulbar  root  of  fifth  nerve  ;  VIII.  M.,  medial  root  of 
auditory  nerve. 

fibres ;  they  then  descend  to  the  lower  and  central  part  of  the  pons,  on  the  inner  side  of 
the  superior  olive  (S.O.),  below  and  internally  to  the  root-fibres  of  the  facial,  to  reach  the 
upper  part  of  the  anterior  pyramid.  Some  of  the  root-fibres  are  believed,  however,  to 
reach  the  third  nerve  of  the  opposite  side  through  the  posterior  longitudinal  bundle. 

Facial  Nerve  {See  Figs.  358a,  e,  f,  ^  n).— Its  nucleus  lies  externally  to,  and 
a  little  lower  than,  that  of  the  sixth  nerve,  but  a  good  deal  farther  from  the  surface,  in 
the  midst  of  the  reticular  formation.  The  root-fibres  take  a  peculiar  and  most  tortuous 
course  [for  full  information  as  to  which  the  reader  is  referred  to  investigations  of 
Duval  (Testut's  Anatomy)].  Briefly  described,  this  course  is  as  follows  : — The  bundle  first 
passes  dorso-medially  to  the  inner  side  of  the  lower  end  of  the  abducens  nucleus  (N.  VI.)  : 
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it  then  ascends  cephalwards  for  a  short  distance  between  this  nucleus  and  the  postero- 
median fissure,  beneath  the  inner  part  of  the  eminentia  teres  ;  it  then  bends  outwards  in  front 
of  the  upper  end  of  the  abducens  nucleus,  which  it  thus  embraces  ;  finally  it  runs  forwards 
and  outwards  through  the  lower  part  of  the  pons  to  the  point  of  emergence  of  the  nerve 
between  the  olivary  &  restiform  bodies.  The  above  description  applies  to  the  main  root- 
bundle,  but  it  is  now  believed  that  the  fibres  to  the  extra-orbital  muscles  controlling  the 
eye-lids  (orbicularis,  corrugator,  supercilii,  &  frontal  portion  of  the  occipito-frontalis)  are 
derived  from  the  nucleus  of  the  third  nerve,  and  that  they  reach  the  issuing  fibres  of  the 
facial  through  the  posterior  longitudinal  bundle.* 

The  portio  intermedia  of  Wrisberg  would  seem  to  have  quite  a  different  origin, 
and  a  different  distribution.  It  would  appear  to  have  its  origin  in  the  upper  part  of  the 
glosso-pharyngeal  nucleus  (Duval)  ;  and  to  run  mainly  in  the  course  of  the  chorda  tympani,  - 
thus  reaehing  the  mucous  membrane  of  the  front  part  of  the  tongue  and  supplying 
sensory  fibres  to  it. 

Auditory  Nerve  {See  Figs.  358a,  g,  Sf  m). — The  root-fibres  of  the  auditory 
nerve  are  derived  mainly  from  the  principal,  or  dorsal,  and  from  the  accessory,  or  ventral, 
auditory  nuclei ;  a  few  of  the  fibres  appear,  however,  to  have  other  and  distant  origins  below 
referred  to.    The  fibres  of  the  anterior  or  mesial  portion  of  the  nerve  (VIII.  M.),  which 


Fig.  358G. — TRANSVERSE  SECTION,  SHOWING  NUCLEI  AND  ROOT-FIBRES  OF  AUDITORY  NERVE. 

(Thane,  in  Quain's  Anatomy.) 
The  section  is  made  at  junction  of  bulb  with  pons.    VIII.  M.,  VIII.  L.,  the  two  bundles  of  root- 
fibres,  mesial  and  lateral ;  N.  VIII.  D.,  principal  or  dorsal  nucleus  ;  G.L.R.,  ganglion  of  lateral  root ;  A.V., 
ascending  or  bulbar  root  of  fifth  nerve. 

runs  in  front  of  the  restiform  body,  arise  mainly  from  the  principal,  or  dorsal,  auditory 
nucleus  (N.  VIII.  D.),  which  forms  the  tuberculum  acusticum  near  the  middle  of  the 
floor  of  the  fourth  ventricle ;  some  of  its  fibres  are  said,  however,  to  descend  from  the 
cerebellum,  and  others  to  cross  the  raphe  and  to  be  derived  from  the  opposite  side  of  the  pons. 
The  fibres  of  the  posterior  or  lateral  portion  (VIII.  L.)  are  derived  mainly  from  the 

*  The  posterior  longitudinal  bundle  conveys  root-fibres  from  the  third  nerve  to  the  facial  nerve, 
and  root-fibres  from  the  sixth  nerve  to  the  third  nerve  of  the  opposite  side. 
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accessory,  or  ventral,  nucleus  (N.  VIII.  Ace,  Fig.  190;  VIir.,Fig.  184),  situated  between 
the  two  portions  of  the  nerve  in  front  of  the  restiform  body.  But  there  is  a  large 
collection  of  ganglion  cells  (G.L.R.)  in  this  lateral  portion  of  the  nerve  as  it  lies  on  outer 
side  of  the  restiform  body  ;  several  of  the  root-fibres  arise,  no  doubt,  from  these  ;  and 
some  appear  to  be  continuous  with  the  lineae  transversjB,  or  striae  medullares,  on  the 
floor  of  the  fourth  ventricle. 

Spinal  Accessory  Nerve  CSee  Figs.  358a,  b,  k).— The  origins  of  this 
nerve  are  quite  simple.  Both  its  spinal  and  its  bulbar,  or  accessory,  portions  arise 
from  a  long  and  continuous  column  of  cells  (XI.)  which  extends  from  the  level  of  the  fifth 
or  sixth  cervical  nerve  to  the  level  of  the  lower  third  of  the  olivary  body,  and  is  contiguous 
superiorly  with  the  principal  nucleus  of  the  pneumogastric  and  glosso-pharyngeal  nerves 
(IX.  &  X.).  Inferiorly,  this  column  belongs  to  the  anterior  horn  of  the  grey  matter; 
higher  up  it  becomes  lateral,  and  then  dorso- lateral,  to  the  hypoglossal  nucleus  (XII.,  Fig. 
358a  ;  N,  XI.,  Fig.  358k).  The  root-fibres  first  run  dorsally  for  a  short  distance,  and  then 
turn  outwards  towards  the  sides  of  the  cord  and  medulla,  to  emerge  from  the  lateral 
column  of  the  former,  and,  from  the  latter,  between  the  olivary  and  restiform  bodies 
below  the  pneumogastric  nerve. 

Glasso-pharyngeal  and  Pneumograstie  Nerves  (See  Figs.  358a,  b, 
H,  ^  l). — The  deep  origins  of  these  two  nerves  should  be  described  together.  They 
have  both  one  principal  and  two  accessory  nuclei.  The  principal  nucleus  of  both  nerves 
(sensory  nucleus)  is  a  broad  and  somewhat  elongated  column  of  cells  (IX.  and  X.),  which 
lies  superiorly  in  the  ala  alba  externa  and  lower  part  of  the  tuberculum  acusticum,  and 
inferiorly  in  the  ala  cinerea  on  the  outer  side  of  the  hypoglossal  nucleus  (XII.).*  As 
accessory,  or  motor,  nuclei  (Duval,  Testut)  of  these  nerves  there  are  to  be  considered  the 
so-called  nucleus  ambiguus,  and  the  funiculus  solitarius.  The  nucleus  ambiguusf  (N.  AM., 
Fig.  358h,  and  n.a.,  Fig.  358a)  lies  in  the  formatio  reticularis,  somewhat  external  and  ventral 


Fig.  358h.— plan  op  nuclei  and  root-fibres  of  glosso-pharyngeal  and  pneumogastric  nerves,  as 
SEEN  ON  transverse  SECTION.    (Quain,  after  Obersteiner.) 
The  section  is  made  through  the  upper  part  of  the  medulla,  and  shows  the  nuclei  and  root-fibres 
Of  the  glosso-pharyngeal  nerve.    A  section  made  a  little  lower  down  would  be  very  similar  in  character, 
and  would  show  the  nuclei  (in  continuation  of  the  foregoing)  and  the  root-fibres  of  the  pneumogastri 
nerve.    N.  IX.  may  therefore  be  taken  as  the  principal  or  sensory,  and,  similarly,  N.  AM.  (nucleus 

ambiguus)  and  F.S.  (fasciculus  solitarius)  as  the  motor  nuclei  of  both  nerves.  

*  See  Floor  of  4th  Ventricle,  p.  321,  where  there  will  also  be  found  a  short  account  of  the  nuclei  of 
origin  of  the  several  cranial  nerves. 

tThe  term  "nucleus  ambiguus"  is  merely  expressive  of  the  fact  that  views  have  differed  as  to 
whether  it  is  sensory  or  motor  in  character. 
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to  the  principal  nucleus,  with  which  it  is  connected  by  a  stalk  of  grey  matter.  Motor  root- 
fibres  to  both  nerves  ascend  along  this  stalk  to  the  floor  of  the  fourth  ventricle,  and  then 
turn  outwards  to  their  two  respective  destinations.  The  funiculus  solitarius  (F.S.,  Fig. 
358h  ;  Xa,  Fig.  358a)  is  a  longitudinal  bundle  of  white  fibres  surrounded  by  gelatinous  grey 
matter  with  a  good  many  nerve-cells.  Inferiorly,  this  fascicle  seems  to  lose  itself  in  the 
cord ;  superiorly,  it  is  seen  to  give  off  distinct  bundles  of  nerve-roots  [motor  (Testut, 
Duval)]  to  the  glosso-pharyngeal  and  pneumogastric  nerves.* 

From  the  above  deep  origins  the  root-fibres  of  both  nerves  are  seen  to  pass 
forwards  and  outwards  through  the  medulla,  separating  the  middle  and  posterior  arese 
shown  in  Fig.  195. 

Hjrpoglossal  Werve  (See  Figs.  358a,  b,  k,  ^*  l).— Its  nucleus  is  a  long 
column  of  nerve-cells  lying  in  the  lower  or  closed  part  of  the  medulla,  below  and  external 
to  the  central  canal,  and,  in  the  upper  or  open  part,  on  the  lower  and  innermost  part  of  the 
floor  of  the  fourth  ventricle  internally  to  the  inferior  fovea.  The  root-fibres  pass  down- 
wards and  outwards  to  the  groove  between  the  anterior  pyramid  and  the  olivary  body, 
separating  the  anterior  and  middle  area  of  the  central  part  of  the  medulla  (Fig.  358l). 

Fifth  Nerve  (See  Figs.  358a,  b,  i,  j,  k,  l,  m,  Sf  n).— A  preliminary 
remark  seems  called  for  in  regard  to  the  deep  origins  of  the  fifth  nerve.  No 
less  than  eight  figures,  -  sections  reviewing  the  greater  part  of  the  medulla, 
pons,  and  mesocephalon,  -  are  required  to  exhibit,  at  the  various  levels,  the  prolonged 
course  of  its  descending  and  ascending  sensory  roots.  Here  the  abundance  of  the 
necessary  illustrations  may,  without  a  word  of  warning,  embarrass  rather  than  otherwise. 
In  the  study  of  the  deep  origins  of  the  fifth  nerve,  the  student  should  again  fix  his 
attention,  first  on  Fig.  358a,  and  then  on  Fig.  358i,    These  are  the  two  key  figures. 

The  fifth  nerve  has  four  nuclei,  one  motor  nucleus  (see  right  half  of  Fig.  358a) 
corresponding  to  the  smaller  or  motor  portion  of  the  nerve,  and  three  sensory  (see  left 
half  of  same  figure)  corresponding  to  the  larger  or  sensory  portion. 

The  motor  nucleus  (V.M.)  lies  beneath  the  grey  matter  of  the  upper  part  of 
the  floor  of  the  fourth  ventricle,  a  short  distance  from  the  middle  line,  but  internally  to, 
and  deeper  than,  the  middle  sensory  nucleus,  below  referred  to.  The  fibres  of  the  motor 
root  are  joined  superiorly  by  those  of  the  descending  sensory  root  ( V.D. ). 

The  sensory  nuclei  may  be  termed  upper,  middle,  and  lower.  The  upper  sensory 
nucleus  is  a  collection  of  nerve-cells  lying  on  the  floor  of  the  aqueduct  of  Sylvius 
externally  to  the  nuclei  of  the  third  and  fourth  nerves  (farther  from  the  middle  line  in 
Fig.  358a).  The  descending  sensory  root  passes  down  on  the  outer  side  of,  and  somewhat 
dorsally  to,  the  aboye-mentioned  nuclei,  forming  a  marked  feature  in  the  transverse 
sections  through  the  mesocephalon  ( V.D.  in  Fig.  358d,  d.  V.  in  Fig.  358j).  This  sensory 
root  joins  the  upper  part  of  the  motor  root. 


*  This  nucleus  is  placed  in  Fig.  358a,  on  the  left  side,  as  a  sensory  nucleus.  The  point  is  of  course 
debatable,  as  is  almost  everything  in  physiology,  and  of  course  in  Anatomy,  as  soon  as  Anatomy  is  made  to 
rest  on  physiological  research.  The  difficulty  of  distinguishing  between  the  nuclei  of  a  mixed  nerve  is 
evidently  considerable.  The  Author  has  followed  the  views  of  Duval.  The  serial  sequence  explained 
goes  a  long  way  to  show  the  motor  character  of  the  fasciculus  solitarius. 
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The  middle  sensory  nucleus  (Y.S.  in  Fig.  358a,  N.V.S.  in  Fig.  358i)*  is  a 
small  one  situated  externally  to,  a  little  below,  and  somewhat  deeper  than,  the  motor 


Fig.  358i.— sagittal   section  through  medulla, 
PONS,  tubercula,  and  crura,  showing  the 

NUCLEI   AND   ROOT-FIBRES   OF  THE  FIFTH  NERVE. 

(Quain.) 

V.M.,  V.S.,  motor  and  sensory  portions 
of  the  nerve ;  V.D.,  descending  sensory  root  (the 
accompanying-  dots  represent  the  corresijonding- 
nucleus);  N.V.M.,  motor  nucleus,  with  N.V.S. , 
upper  sensory  nucleus,  just  below  it;  S.G.R.,  sub- 
stantia geiatinosa  of  Rolando,  forming  the  lower 
sensory  nucleus;  V.A.,  corresponding  ascending 
sensory  root. 


Fig.  358j. — transverse  section  through  upper  part 
of  pons.  showing  descending  root  of  fifth 
NERVE,  v.d.  (Quain,  after  Stilling  &  Schwalbe.) 


nucleus  ;  it  gives  off  but  a  small  number  of  the  fibres  ;  these  are  joined  inferiorly  by  the 
main  bundle  of  sensory  fibres  derived  from  the  lower  sensory  nucleus. 

The  lower  sensory  nucleus  lies  in  the  cells  of  the  substantia  gelatinosaof  Rolando, 
a  long  way  down  the  medulla  (S.G.R.,  Fig.  358i).  From  it  there  ascends  the  large 
ascending  sensory  root,  which  is  such  a  prominent  feature  in  the  transverse  sections  of  the 
medulla  (See  a.  V.,  Figs.  358k,  l,  n,  &  F.a.,  Fig.  358m).  This  ascending  root  passes 
up,  capping  in  section  the  substantia  gelatinosa  of  Rolando,  and  joins  inferiorly  the 
fibres  from  the  middle  sensory  root. 


*  This  nucleus  is  termed  the  M^^jser  sensory  nucleus  in  Quain 's  Anatomy  (Tenth  Ed.),  in  which  work 
the  character  of  the  descending  root  and  corresponding  nucleus  on  the  floor  of  the  Sylvian  aqueduct  is  not 
defined.  That  these  parts  are  sensory  would  appear  to  be  certain  from  the  investigations  of  Duval.  Hence 
the  slightly  altered  designation  (see  Note,  p.  152o). 
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Fig.  358k.— transverse  section  through  lower 
part  of  medulla  (region  of  the  pyramidal 
decussation),  showing  ascending  root  of  fifth 
NERVE  a.V.  (Schwalbe.) 


Fig.  358l.— transverse  section  through  middle  of 

MEDULLA  (level  OF  THE  MIDDLE  OF  THE  OLIVART 

body),  showing  SAME.  (Schwalbe.) 


Fig.    358M.- -TRANSVERSE    SECTION    through     UPPER        FiG.  358n.— TRANSVERSE    SECTION    THROUGH  LOWER 
PART  OF  MEDULLA  (LEVEL    OF    THE   UPPER  PART  PART    OF    PONS,    SHOWING    SAME,   MARKED  a.V. 

OF  THE  OLIVARY  BODY),  SHOWING  SAME,  MARKED  (Quain,  after  Stilling  &  Schwalbc. ) 

V.a.  (Schwalbe.) 

The  foregoing-  figures  will  be  found  fully  described  pp.  328  to  342.  They  are  introduced  here 
mainly  to  show  the  several  roots  of  the  fifth  nerve  ;  most  of  the  other  indications  have  been  deleted. 
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Fig.  3o8b  may  now  be  referred  to.  It  is  an  extremely  clever  drawing,  though 
complicated  and  puzzling  at  first  sight,  since  it  sums  up  and  co-ordinates  practically  all 
that  has  been  previously  said.  It  i-equires  a  little  careful  study  ;  but  with  this  it  will  be 
easily  made  out.  It  is  a  sagittal  section,  representing  the  same  parts  as  Fig.  358a,  and  also 
supposed  to  be  transparent. 

At  the  upper  part  of  the  figure  will  be  seen  the  nuclei  of  the  third  and  fourth 
nerves  (III.,  IV.)  with  the  corresponding  root-fibres  passing  to  their  respective  points  of 
emergence. 

Dorsally  to  these  Avill  be  seen  the  descending  sensory  root  of  the  fifth  nerve  (V.d.). 

Let  the  reader  follow  this  down.  It  will  be  seen  to  lead  to  the  upper  sensory 
root  (V.s.)  and  to  the  long  or  ascending  sensory  root  (Va.),  which,  unfortunately,  is  not 
very  plainly  marked,  but  could  not  well  be  marked  more  plainly  on  accoimt  of  the  various 
details  which  have  had  to  be  superposed  to  it. 

Ventral  to  the  line  of  the  sensory  origins  of  the  fifth  nerve  is  the  line  of  the 
motor  origins  (1)  of  the  same  nerve,  (2)  above,  of  the  third  and  fourth  nerves,  and  (3) 
below,  of  the  glosso-pharyngeal  and  pneumogastric  nerves  (nucleus  ambiguus).  The 
nuclei  of  the  third  and  fourth  nerves  (III.,  IV.)  have  already  been  seen.  Let  the  reader 
carry  on  the  line  of  these  two  nuclei  parallel  to,  and  ventral  to,  the  descending  root  of  the 
fifth  nerve,  and  he  will  come  upon  the  motor  root  of  the  fifth  nerve  (V.m.),  somewhat 
concealed  in  its  upper  part  by  the  common  bundle  of  the  sensory  fibres  of  the  same  nerve. 
Let  the  reader  continue  the  line  a  good  deal  lower  down,  through  the  nucleus  and  root- 
fibres  of  the  auditory  nerve  (VIII.),  and  he  will  come  upon  the  elongated  motor  nucleus 
(nucleus  ambiguus)  common  to  the  glosso-pharyngeal  and  pneumogastric  nerves  (IX.  & 
X.,  n.a.).  This  is  quite  distinct  in  its  lower  part,  though  in  its  upper  part  it  is  somewhat 
concealed,  and  unavoidably  so,  by  the  superposed  facial,  sixth,  and  auditory  root-fibres. 
Now  in  the  line  of  the  motor  nuclei  of  the  fifth,  glosso-pharyngeal,  and  pneumogastric 
nerves,  below  the  nucleus  of  the  fifth  nerve,  and  above  the  nuclei  of  the  glosso-pharyngeal 
and  pneumogastric  nerves,  there  will  just  be  perceived,  heavily  overlaid,  the  nucleus  of 
the  facial  nerve,  marked  VII.  It  is  overlaid,  and  again  unavoidably  so,  by  the  root-fibres 
of  the  sixth  and  auditory  nerves.  This  nucleus  of  the  facial  nerve  will  be  seen  to  be  the 
starting  point  of  a  kind  of  figure  of  interrogation  laid  flat  (  C'-  ).  This  is  the  intra-pontine 
portion  of  the  facial  nerve.  In  the  ring  of  the  figure  of  interrogation  is  the  nucleus  of 
the  sixth  nerve  (VI,),  whose  root-fibres  cross  both  the  nucleus  and  the  root-fibres  of  the 
facial  nerve.  (This  part  of  Fig.  3o8b  will  make  plain  the  statements  as  to  the  deep 
origin  of  the  facial  nerve  and  the  fasciculus  teres,  pp.  152ni  &  152n.'> 

Below  the  nuclei  of  the  glosso-pharyngeal  and  pneumogastric  nerves,  almost  in  a 
line  with  them,  and  crossed,  as  explained  below,  by  the  lower  part  of  the  nucleus  of  the 
hypoglossal  nerve  (XII.),  is  the  upper  part  of  the  nucleus  of  the  spinal  accessory 
nerve  (XL). 

There  will  thus  be  seen  to  lie  ventrally  in  the  medulla,  and  in  a  line  from  below 
upwards,  the  motor  nuclei,  first  of  the  spinal  accessory,  then  of  the  pneumogastric  and 
glosso-pharyngeal  (nucleus  ambiguus),  then  of  the  facial  nerve,  then  of  the  fifth  nerve, 
and  finally,  after  a  considerable  interval,  those  of  the  fourth  and  third  nerves. 

The  motor  root-fibres  of  the  facial,  glosso-pharyngeal,  and  pneumogastric  nerves 
are  seen  to  run  dorsally,  -  those  of  the  glosso-pharyngeal  and  pneumogastric  nerves  to 
reach  the  sensory  nucleus  of  these  nerves  (only  marked  IX.,  as  it  was  scarcely  possible  to 
put  in  an  X  anywhere  where  it  could  well  be  seen).    The  conjoined  root-fibres  from  these 


152t 


nuclei  are  then  shown  as  they  begin  to  turn  outwards ;  but  they  have  been  cut  short,  as 
otherwise  they  would  have  had  to  cross  the  structures  previously  named,  further  adding 
to  the  complication  of  the  figure. 

The  course  is  clearly  shown  in  the  figure  of  the  elongated  nucleus  of  the 
hypoglossal  nerve,  as  traced  in  the  lower,  or  covered,  part  of  the  medulla,  and  in  the  lower 
part  of  the  floor  of  the  fourth  ventricle,  and  lying  in  succession  from  below  upwards 
ventro-externally,  externally,  dorsally,  and  dorso-internally,  both  to  the  ascending  root 
of ^  the  fifth  nerve  and  to  the  nucleus  of  the  spinal  accessory. 


DISSECTIONAL  ANATOMY  AND  PAPER  ANATOMY. 


The  whole  range  of  anatomy,  as  now  understood  by  many,  could  probably 
afford  no  better  illustration  than  that  presented  by  the  description  of  the  deep  origins  of 
the  cranial  nerves,  of  what,  for  the  medical  student  and  the  medical  man,  anatomy,  to  the 
Author's  mind,  should  not  be.  No  problem  can  well  be  conceived  more  interesting  than 
that  of  the  deep,  or  real,  origins  of  the  cranial  nerves,  or  as  to  which  the  latest  data  of 
successful  research  should  be  placed  more  fully,  and  more  carefully,  before  the  intelligent 
reader.  There  is  no  shadow  of  a  suggestion,  therefore,  of  setting  the  subject  aside.  But 
the  questions  are  pressed.  Do  such  points  belong  to  the  kind  of  anatomy  which  should  be 
placed  side  by  side  with  the  anatomy  of  the  biceps,  or  the  brachial  artery?  Do  they 
belong  to  that  kind  of  anatomy  which  Avill  teach  the  student  to  dissect  and  to  learn 
things  with  his  own  eyes  and  his  own  hands?  Do  they  belong  to  that  kind  of  anatomy 
which,  presented  as  anatomy,  will  do  him  any  good?  Or  do  they  belong  to  that  kind  of 
anatomy  (so-called)  which,  being  learnt  only  from  plates  and  diagrams,  will  take  the 
student  away  from  the  dissecting  room,  and  injure  him  as  a  practical  man,  and  even 
ruin  many  -  (if  there  is  much  anatomy  of  the  kind ;  and  there  is  more  and  more  of  it 
now-a-days)  -  in  regard  to  the  mere  question  of  passing  examinations  ? 

Expressions  of  double  significance  have  never  led  to  good.  If  anatomy  is 
to  mean  two  things,  -  dissecting-room  anatomy,  and  paper  anatomy,  -  then  one,  clearly 
dissecting-room  anatomy,  must  of  a  necessity  be  put  in  the  background ;  for  speculation 
is  always  more  attractive  than  hard  work. 

This  is  taking  place  before  our  eyes.  What  is  the  meaning,  otherwise,  of  the 
phrase  "  common  or  garden  anatomy,"  which  one  now  hears  so  often. 
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If  work  is  to  be  done  well,  it  mast  not  be  broken  up  into  bits  and  fragments, 
especially  into  such  as  do  not  fit  in  with  one  another.  One  kind  of  work  should  be  taken 
in  hand  continuously  and  steadily  till  it  is  done  with.  If  our  anatomy  is  to  be  dissecting- 
room  anatomy,  -  and  who  can  doubt  for  a  moment  that  this  is  the  useful  anatomy  for  the 
medical  ?  -  then,  if  the  work  is  to  be  successfully  carried  out,  we  should  first  have 
dissecting-room  anatomy  alone,  till  such  part  of  the  curriculum  is,  as  is  the  fashion  now, 
examined  in  and  set  aside. 

Then  paper  anatomy  can  be  taken  with  advantage. 

Or,  better,  paper  anatomy  can  come  in  all  along  with  physiology.  What  more 
akin  to  physiology  than  the  work  above  recorded  ?  Excellent  work,  and  most  interesting, 
work  that  cannot  be  too  highly  praised ;  but  laboratory  ivork,  not  dissecting-room  work ; 
work  ever  conducted  by  the  physiologist,  not  by  the  anatomist  in  the  usual  sense  of  the 
term. 

Will  undeniable  facts  be  looted  in  the  face  ?  In  all  the  newer  books  of 
anatomy  the  description  of  each  cranial  nerve  begins  with  the  description  of  its  deep 
origin.  This  necessarily  strikes  the  student  as  the  first  thing  he  should  master.  What, 
then,  can  he  do,  but  puzzle  through,  and  learn  off  more  or  less  by  heart,- for  he  can  see 
nothing,  -  the  statement  which  thus  faces  him  at  the  onstart  ? 

To  do  this  he  leaves  the  dissecting  room.  Of  what  use  being  among  the  parts  " 
for  work,  with  which  the  parts'"  have  nothing  in  common^  And  leaving  the  dissecting 
room  to  "  get  up,"  among  other  things,  the  deep  origins  of  the  cranial  nerves,  he  contents 
himself  with  a  rapid  and  careless  dissection  of  the  "  head  and  neck  "  as  a  whole,  or  with 
looking  over  his  neighbour's  dissection.  The  writer  sees  men  by  hundreds  who,  when 
questioned  as  to  their  dissections,  reply  that  they  have  done  everything  but  the  head 
and  neck,  -  everything,  that  is,  but  that  most  difficult  and  most  important  part  of  all. 

Students  thus  become  deeply  imbued  with  the  view  that  all  that  is  required  of 
them  in  regard  to  anatomy  is  that  they  shall  be  able  to  recognise,  or  "  spot,"  things 
when  they  are  shown  them,  and  to  write  and  talk  fairly  about  them.  Now  the  stress 
of  work  aiming  at  the  above  objects  lies,  not  in  the  direction  of  the  so-called  practical 
test  of  recognising,  of  "spotting,"-  this  is  quite  an  easy  affair,  a  matter  of  mere  "  nodding 
acquaintance,"*  -  but  in  the  direction  of  the  writing  and  talking.  The  student's  effort 
tends,  therefore,  in  the  direction  of  the  information  he  finds  already  formulated  in 
books,  -  in  books  to  be  learnt  off  more  or  less  by  heart. 

What  follows  ?  Men  leave  more  and  more  everything  that  ties  them  in  any 
way.  Why  should  they  be  troubled  with  supervision  that  cannot  help  them  ?  They 
can  best  get  up  the  book-work  in  their  own  way.    And  they  thus  get  up  the  book-work, 


*  What  does  the  "  spotting  "  test  come  to  ? 

Given  a  student  who  has  been  mainly  taught "  paper  anatomy,"  and  who  is  shown,  say,  a  dissected 
head  and  neck,  he  must  know  that  the  single  large  artery  at  the  lower  part  of  the  anterior  triangle  is  the 
common  carotid ;  that,  of  the  two  large  arteries  at  the  upper  part,  the  posterior  one  is  the  internal  carotid, 
and  the  anterior  one,  the  external  carotid  ;  similarly,  counting  from  below  upwards,  that  the  anterior  off- 
shoots of  the  latter  are  respectively  the  superior  thyroid,  Ungual  and  facial.    However  really  ignorant 
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supporting  it  on  the  slenderest  substructure  of  practical  knowledge  which  will  just  do 
to  prop  it  up  for  a  time,  -  the  "  crammer  "  coming  in  here  to  cleverly  bind  together  the 
"  scaffolding  of  words  "  till  the  examination  is  passed,  -  when  the  whole  thing  is  taken 
down  and  cleared  away,  like  the  bunting  of  holiday  rejoicings.  Rejoicings,  if  the  student 
has  "  passed,"  that  he  will  have  nothing  more  to  do  with  anatomy  &  physiology ! 
Pity  on  the  poor  patients ! 

But,  if  the  student  has  not  passed,  the  "  house  of  cards"  is  again  to  be  set  up 
from  foundations  (?)  to  roof,  again,  perhaps,  to  be  knocked  down  and  set  up  again,  knocked 
down  and  set  up  again. 

The  thing  is  in  the  spirit  of  the  child  with  his  nursery  bricks.  And  as 
the  child  grows  impatient,  and  "throws  it  up,"  if,  more  than  once  or  twice,  someone,  just 
entering,  shakes  the  room  and  causes  the  "  tower  of  Babel ''  to  fall,  so  the  candidate,  - 
the  young  man  at  the  portals  of  a  profession,  passing  through  which  should  ennoble  a 
life-time,- gives  up  all  higher  objects,  and  aims  at  standards  lower  and  lower,  at  merely 
"  qualifying  "...  qualifying  for  what  ? 

And  yet  there  are  numbers,  ever-increasing  numbers,  who  have  to  retire, 
beaten  back,  disheartened,  with  squandered  means  and  wasted  youth,  irreparable  failures 
in  the  common  struggle  for  life. 

The  Author's  contention  is  that  it  is  the  practical  work  that  pays,  even  from  the 
low  point  of  view  of  passing  examinations. 

To  begin  with,  the  man  who  has  done  his  work  practically  is  not  to  be  bowled 
over  through  "  nervousness." 

Taking  it  that  the  rearing  of  the  "  scaffolding  of  words "  is,  through  the 
present  glut  of  details,  an  unavoidable  evil,  the  rearing  of  the  same  on  a  basis  of  fact 
leads  at  least  to  this,  that  failure  at  the  examination  means  but  the  knocking  off  of 
the  crest  of  the  superstructure,  not  the  razing  of  the  whole  thing  to  the  ground.    It  is 

he  may  be,  he  cannot  mistake  the  internal  jugular  vein  on  the  outer  side  of  the  common  carotid  artery, 
or  the  pneumogastric  nerve  between  and  behind  the  two  vessels ;  the  nerve  entering  obliquely  the  upper 
pai-t  of  the  sterno-mastoid  he  must  recognise  as  the  spinal  accessory  ;  the  one  running  across  the  several 
vessels  below  the  small  oblique  muscle  at  the  upper  part  (the  digastric)  he  must  know  to  be  the 
hypoglossal,  &c.,  &c.  The  mere  nodding  acquaintance  here  implied  by  correct  answers,  proves  nothing 
in  regard  to  true  knowledge. 

Only  contrast  with  the  above  the  really  practical  test  involved  in  making  a  man  try  his  hand  at 
dissecting.  Only  gauge  the  unasked  questions  which  his  handling  of  the  knife  immediately  gives  reply  to. 
Is  he  really  acquainted  with  the  thin  veil  which  the  platysma  throws  over  the  whole  region  ?  You  will  see 
this  at  once  by  his  preserving  it  entirely,  or  partly,  through  more  or  less  careful  removal  of  the  skin,  cr  his 
sweeping  it  away  altogether,  unnoticed  and  unthought  of.  Is  he  familiar  with  the  nerves  which  lie  beneath 
the  platysma,  and  their  whereabouts  ?  You  will  know  this  directly  by  his  careful  raising,  or  otherM'ise,  of  the 
middle  part  of  the  external  jugular  vein  (in  search  for  the  superficial  cervical  nerve),  or  cleaning  of  the  upper 
part  (in  search  for  the  great  auricular  nerve).  Does  he  know  about  the  sterno-mastoid  artery,  about  the 
descendens  noni  nerve  ?  You  can  judge  of  this  unerringly  by  the  care,  or  otherwise,  bestowed  on  the  first 
exposing  of  the  large  vascular  trunks.  Is  he  familiar  with  the  windings  of  the  superior  thyroid  artery  ? 
Has  he  in  mind  its  superior  laryngeal  branch,  and  its  accompanying  superior  laryngeal  nerve?  Watch 
here  as  to  whether  he  mainly  cuts,  or  tears.  The  inferior  thyroid  artery  and  recurrent  laryngeal  nerve,  the 
middle  cervical  ganglion  of  the  sympathetic,  the  trunk  of  the  vertebral  artery,  &c.,  &c.,  are  they  to  him 
realities  or  mere  words  ?  This  will  be  manifest  in  the  later  stages  of  the  knife  and  forceps  test  without  two 
words  being  exchanged.  Here  crammer  and  crammed  are  nonplussed.  As  a  result,  one  has,  as  examinees, 
or  will  have  when  the  better  methods  of  the  past  are  once  more  resorted  to,  not  the  paper  anatomists, 
not  the  talkers,  but  the  future  surgeons  in  the  true  sense  of  the  term. 
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then  some  detail  or  other,  not  the  structure  as  a  whole,  that  has  to  be  seen  to  prior  to  the 
next  attempt.  In  this  view,  work  for  the  examination  harmonises  pretty  closely  with  work 
for  work's  sake  and  for  the  higher  aims  which  measure  the  true  standard  of  the  medical 
man.  Learning  then  becomes  the  sure  and  steady  rise  to  the  "  level  crossing,"  or,  at  the 
worst,  to  the  "  stile,"  -  not  the  exhausting  and,  except  for  mere  examinational  ticketing, 
useless  "running  at  the  jumping-pole  "  which  now  prevails. 


As  prefatory  to  the  study  of  the  Head  &  Neck,  there  are  introduced  here 
the  figures  of  the  apparent  origins  of  the  cranial  nerves,  which  will  be  seen  to  have  a 
bearing  on  almost  every  section  of  the  study.  In  Fig.  358p  the  numerals  indicative 
of  the  several  nerves  are  those  of  Willis's  classification. 


Fig.  3580. -the  mesocephalon  behind,  showing  the  apparent  origins  of  the  second  and  fourth  ; 

NERVES.  (Testut.) 

S  and  9  anterior  and  posterior  quadrigeminal  bodies,  with  10  and  10',  their  respective  brachia  ; 
5-and  6,  internal  and  external  geniculate  bodies;  7,  optic  tract ;  15,  16,  apparent  origin  of  fourth  nerve 
from  upper  part  of  valve  of  Vieussens.   (See  expL,  p.  355.) 


Fig.  358p.— medttlla,  poss,  cbuea  cebebei,  ajtd  omER  central  parts  of  the  brain,  showin-g  apparent 

ORIGINS  OF  THE  CRANIAL  NERVES,  THE  SECOND  AND  THE  FOURTH  EXCEPTED,     (Allen  ThoniSOn,  Quain.) 

The  nerves  are  marked  in  Roman  figTires,  I.  to  IX.,  according  to  Willis's  classification.  II.,  optic 
nerve,  with  the  optic  tract,  II.',  and  the  internal  and  external  genictilate  lodies,  i,  e  ;  III.,  third  nerve  or 
motor  ocnli  ;  lY.,  fourth  nerve,  trochlearis  or  patheticus  ;  Y.,  the  two  roots,  anterior  small  or  motor,  and 
posterior  large  or  sensory,  of  the  fifth  nerve  ;  TIv,  sixth  nerve  ;  Til.,  facial  ner%-e,  with  the  auditory  nerve, 
marked  6,  to  its  outer  side;  Till.,  pneumogastric  nerve,  with  the  glosso-pharyngeal  nerve,  marked  a, 
above  it,  and  the  spinal  accessory  nerve,  marked  b,  below  it ;  pa,  anterior  pyramid  ;  o,  olivary  body. 
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POSTERIOR  TRIANGLE  of  the  NECK. 


Is  bounded  by  sterno-mastpid,  trapezius  &  clavicle. 
Its  floor  is  formed  from.above  downwards  by  splenius  capitis,  levator  anguli  scapulaa 
posterior  &  middle  scaleni,  and  superior  digitation  of  serratus  magnus;  - 
a  part  of  the  complexus  is  sometimes  seen  above  the  spleuius 
It  is  divided  by  posterior  belly  of  omo-hyoid  into : 

Sup.  or  Occipital  Portion  -  The  largest,  contains : 

Superficial  cervical  plexus  &  spinal  accessory  nervCf 
Transversalis  colli  artery  &  vein^ 
Fat  &  lymphatic  glands. 

Inf.  or  Clavicular  Portion  -  The  smallest,    its  size  varies  greatly  with  the  extent  c| 

clavicular  attachments  of  sterno-mastoid  &  trapezius,  situation  of  omc 
hyoid,  and  elevated  or  depressed  position  of  shoulder.  Contains 

Third  pa7'-t  of  subclavian  artery^ 
Brachial  plexus, 

Transversalis  humeri  &  transversalis  colli  vessels^ 
External  jugidar  vein, 
Fat  &  lymphatic  glands. 


f 
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Fig.  361.  — the  occipital  artkry.    (Morris.)   (See  expl.,  p.  '228o.) 
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Fig.  362.— thk  si  pkrficial  bran(.tiks  of  tii 

(I)  Superficial  cervical  nerve  ; 

•2,  its  inferior  branch  ; 

3,  its  superior  branch  ; 

4,  its  union  with  the  facial. 
(5)  Great  auricular  nerve  ; 

6,  one  of  its  facial  branches  ; 

7,  its  branch  to  the  lobule  ; 

8,  twig  M'hich  pierces  the  auricle  to  pass  to  its  outer 

surface  ; 

9,  branch  to  the  deep  surface  of  the  pinna  ; 

10,  its  union  with  the  posterior  auricular  branch  of  the 
facial  nerve. 

(II)  Small  occipital  nerve  ; 
12,  its  branch  which  unites  witli  the  great  occipital 

nerve  ; 


IE  CERVICAL  PLExrs.    (Sappe.v,  Hirschfeld.) 

1 3,  a  mastoid  brancli  arising  separately  from  the  plexus  ; 

14,  twigs  from  this  to  the  back  of  the  neck. 
(15,  16,  17,  18)  Sternal,  clavicular,  &  acromial  super- 
ficial descending-  branches  of  the  cervical  plexus  ; 

19,   branch  of  the  cervical  nerves'  passing  into  the 
trapezius  muscle. 
(20)  Spinal   accessory    distributed  to  the  same  and 
receiving  a  uniting  branch  from  the  cervical  nerves  ; 
21,  branch  to  the  levator  scapulse. 
(22)  Trunk  of  the  facial  nerve  ; 

23,  its  posterior  auricular  branch  passing  into  the 
occipital  and  jjosterior  and  superirr  auricular 
muscles  ; 

24,  its  cervical  branch. 
(25)  Great  occipital  nerve. 
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MUSCLES. 


Platysma  Myoides  -  Clavicle,  acromion,  fascia  over  pectoralis  major,  deltuid,  & 
trapezius. 

Innermost  fibres  decussate  below  chin  &  in  front  of  symphysis;  others 
are  inserted  into  lower  jaw  below  external  oblique  line  ;  others  blend  with 
depressores  labii  inferioris  &  anguli  oris  and  the  other  muscles  of  the  mouth, 
forming  risorius.  -  S.  by  superficial  cervical  plexus  and  facial  nerve. 

Sterno-Cleido-Mastoid  or  Sterno-Mastoid. 

Sternal  Portion  -  Upper  &  outer  part  of  front  of  first  piece  of  sternum. 
Clavicular  Portion  -  Anterior  surface  &  upper  border  of  inner  third  of  clavicle. 

Anterior  border  &  outer  surface  of  mastoid  process  and  outer  two-thirda 

of  superior  curved  line  of  occipital  bone.  -  S.  by  deep  external  branches  of 

cervical  plexus  &  by  spinal  accessory  nerve. 


Trapezius  -  External  occipital  protuberance  &  inner  third  of  superior  curved  line  of 
occipital  bone  ;  ligamentum  nuchse  &  spinous  processes  of  the  last  cervical  &  of  all 
the  dorsal  vertebrse  ;  supraspinous  ligament. 

Posterior  border  of  outer  third  of  clavicle,  inner  border  of  acromion  ; 
whole  length  of  upper  lip  of  posterior  border  of  spine  of  scapula,  and 
tubercle  at  outer  part  of  smooth  surface  at  its  inner  extremity.  -  S.  by  spinal 
accessory  nerve  &  deep  branches  of  cervical  plexus. 

Levator  Anguli  Scapulse  -  Posterior  tubercles  of  transverse  processes  of  the  3,  4,  or  5 
upper  cervical  vertebrse  between  splenius  and  scalenus  medius. 

Posterior  border  of  scapula  between  spine  and  superior  angle.  -  S.  by  one  of 
the  deep  branches  of  the  cervical  plexus  and  by  one  of  the  supra-clavicular 
branches  of  the  brachial  plexus. 

Splenius  -  Lower  half  of  ligamentum  nuchse  and  spinous  processes  of  7th  cervical  &  six 
upper  dorsal  vertebras, 

Splenius  Capitis  -  Mastoid  process  and  outer  part  of  rough  surface  between  sup- 
erior &  inferior  curved  lines  of  occipital  bone. 

Splenius  Colli  -  Posterior  tubercles  of  transverse  processes  of  the  2,  3,  or  4  upper  cer- 
vical vertebrae  -  S.  by  external  branches  of  posterior  divisions  of  cervical  nerves. 


Scalenus  AntiCUS  -  Tuhercule  on  inner  border  and  upper  surface  of  1st  rib. 

Anterior  tubercules  of  transverse  processes  of  3rd,  4th,  5th,  and  6th  cervical 
vertebrae.  -  S.  by  one  of  the  supra- clavicular  branches  of  brachial  plexus. 

Scalenus  Medius  -  Upper  surface  of  first  rib  behind  groove  for  subclavian  arterj . 

Posterior  tubercles  of  transverse  processes  of  six  lower  cervical  vertebrae. 
-  S.  by  one  of  the  supra-clavicular  branches  of  brachial  plexus. 

Scalenus  Posticus  -  Back  of  outer  surface  of  2nd  rib. 

Posterior  tubercules  of  transverse  processes  of  two  or  three  lower  cervical 
vertebrae.  -•  S.  by  one  of  the  supra-clavicular  branches  of  brachial  plexus. 
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CERVIOAL  PLEXUS. 


Formed  by  anterior  branches  of  four  upper  cervical  nerves  &  loops  connecting  them,  and  lies  beneath 
sterno-mastoid,  in  front  of  levator  anguli  scapulae  &  scalenus  medius  &  the  four  upper  vertebras. 

Communicates  through  loop  between  4th  &  5th  nerves  with  brachial  plexus,  and,  through  its  deep 
communicating  branches,  with  pneumogastric,  spinal  accessory,  hypoglossal  &  superior  cervical 
ganglion  of  the  sympathetic.  -  Its  superficial  branches  communicate  with  facial  &  great  occipital, 

Its  branches  are  superficial  &  deep. 

SUPERFICIAL  BRANCHES  —  Wind  round  posterior  border  of  stemo-mastoid  one  belo\j 

the  other  in  the  following  order,  which  is  also  the  order  in  which  they  ariea 
Small  Occipital  -  From  2nd  cervical;  variable  in  size  &  sometimes  double. 

Ascends  behind  sterHO.mastoid  to  attollens  aurem  &  posterior  belly  of  occipito. 
frontalis,  and  perforates  deep  fascia  to  integument  of  back  of  side  of  head  & 
upper  part  of  back  of  pinna;  its  auricular  branches  being  sometimes  supplied 
by  great  occipital.  Joins  with  great  occipital,  great  auricular,  &  posterioi 
auricular  branch  of  facial.  -  The  second  small  occipital,  or  smallest  occipital 
when  it  exists,  arises  from  3rd  nerve,  and  sends  twigs  to  back  of  neck 
Great  Auricular  -  From  2nd  &  3rd  cervical  nerves. 

Ascends  upon  sterno-mastoid  &  beneath  platysma  to  near  lobule  of  ear,  where  h 

divides  into  branches ; 

Auricular  -  Several,  large;  to  integument  of  back  of  pinna,  joining  with  pos 
terior  auricular  branches  of  facial  &  pneumogastric.  Some  twigs  supplj 
outer  surface  of  lobule,  and  one  reaches  outer  surface  of  pinna  through 

a  fissure  between  antihelix  &  concha 
Mastoid  -  To  integument  behind  ear,  joining  with  post,  auricular  branch  of  facial 
Facial  -  To  integument  of  face,  and  to  parotid  gland  joining  with  facial. 
Superficial  Cervical  -  The  largest;  from  2nd  &  3rd, 

Crosses  sterno-mastoid  beneath  platysma  &  external  jugular  vein,  and  divides  into  brs.  i 
Ascending  -  Gives  off  an  ascending  twig  to  external  jugular  vein,  joins  witl 
cervico-facial  branch  of  facial,  and,  supplying  platysma,  pierces  it  tc 
integument  of  upper  &  front  part  of  neck 
Descending  -  Pierces  platysma  to  integument  of  lower  &  front  part  of  neck.  > 

Superficial  Descending  -  Several  large  branches  from  3rd  &  4th.  \' 
Descend  between  sterno-mastoid  &  trapezius,  and  divide  into  branches: 

Sternal  -  Cross  origin  of  sterno-mastoid  to  integument  of  front  of  chest  ai 

far  as  middle  line 

Clavicular  -  Cross  clavicle  (sometimes  one  of  them  perforates  the  bone)  t( 
integument  over  pectoralis  major  &  deltoid,  communicating  with  cuta 
neous  branches  of  the  superior  intercostal  nerves 
Acromial  -  Over  acromion  &  clavicular  origin  of  trapezius  to  integument  o 

outer  &  back  part  of  shoulder 
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SPINAL  ACCESSORY  NERVE. 


Consists  of  two  poi'tlons,  the  portion  accessory  to  the  pneumogastric  &  the  spinal  portion. 
PORTION  ACCESSORY  to  the  PNEUMOGASTRIC  -  The  smaller. 

Arises  from  lateral  tract  of  medulla  oblongata  beloiv  pneumogastric.  —  Deep  origin  from 

grey  nucleus  on  lower  part  of  floor  of  4th  ventricle. 
Joins  ganglion  of  root  of  pneumogastric  in  jugular  foramen  by  two  or  three  filaments, 
and  is  entirely  added  to  the  pneumogastric  below  the  gan- 
glion of  the  trunk. 

Assists  in  forming  pharyngeal^  superior  6^  inferior  laryngeal  brs.  of  pneumogastric. 

SPINAL  PORTION  —  The  larger. 

Arises  from  lateral  column  of  cord  as  low  as  5th  or  6th  cervical  n.  —  Deep  origin  from 

anterior  horn  of  grey  matter. 
Ascends  between  ligamentum  denticulatum  &  posterior  roots  of  the  spinal  ns.,  and 

enters  skull  through  foramen  magnum. 
Passes  out  through  jugular  foramen  in  same  sheath  as,  and  on  outer  side  of,  pneumo- 
gastric  n.  and  behind  glosso-pharyngeal,  joining  with  acces- 
sory portion. 

Backwards  behind  hypoglossal  &  pneumogastric,  beneath  and  then  behind  internal 
jugular  vein  and  digastric  &  stylo-hyoid  muscles  to  upper 

part  of  sterno-mastoid. 

Pierces  deep  fibres  of  sterno-mastoid,  giving  branches  to  it  and  joining  in  its  sub- 

'  stance  with  3rd  cervical  nerve. 
(Crosses  posterior  triangle  of  the  neck,  joining  with  2nd,  3rd,  4th  &  5th  cervical  ns, 

and  is  distributed  to  under  surface  of  trapezius. 


SUBCLAVIAN  ARTERY, 


From  innominate  artery  beliind  upper  border  of  sterno-clavicalar  articulation  (right  side 
from  end  of  transverse  portion  of  arch  of  Aorta  (left  side),  to  outer  border  of  first  ri 

Divided  into  three  parts  i 

FIRST  PART  —  From  origin  to  inner  border  of  scalenus  anticus. 


BSuOND  PART  —  Lies  behind  scalenus  anticus  at  a  somewhat  variable  level  above  cla 
icle.  Short ;  forms  higest  part  of  arch  described  hj  the  artery,  -  EiELATIOI' 
In  Front  -  Scalenus  anticus,  subclavian  vein,  phrenic  nerve. 
Behind  -    Scalenus  medius. 
Above    -     Brachial  plexus. 
Below    -  Pleura. 

Subclavian  Yein  lies  below  &  in  front  of  artery,  from  which  it  is  separated  ' 

,  scalenus  antic . 

BRANCHES  —  Superior  Intercostal  on  right  side;  generally  no  branch  I 

left  si>. 

TXIIRO  PART  —  From  outer  border  of  scalenus  anticus  to  outer  border  of  first  rib,  Crosfi 
lower  &  inner  part  of  posterior  triangle  of  neck,  lying  in  the  small  spa» 
bounded  by  omo.hyoid,  clavicle  &  scalenus  ant.  -  JiELATio:; 
In  front  -  Skin,  superficial  fascia,  platysma,  descending  branches  of  saperfiol 
cervical  plexus,  deep  fascia,  transversalis  colli  ve. 
Clavicle,  subclavius  &  its  nerve,  transversalis  humeri  vessels,  ext  • 
nal  jugular  vein  with  the  plexus  frequently  formed  by  ii 
aaprascapular  &  transversalis  oc^ 
Behind  -   Scalenus  medius.  \ 
Above    -     Brachial  plexus,  omo-hyoid. 
Bel<rdi}    -     Outer  surface  of  first  rib. 

Subclavian  vein  lies  below,  in  front,  &  to  inner  side  of  artery. 
BRANCH  —  Frequently  the  Posterior  Scapular,  which  is  otherwise  dori  d 

from  the  traucivorsalis  ocL 
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Fig.  365.— the  triaxgles^f  the  xeck.  (Gray.) 
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Fig.  36(5.— origins  of  the  !»tii,  IOtii,  IItii,  &  12tii  \erves  ;  nerves  supplying  the  tongi-e.  (Hirschfeld.) 


1,  the  medulla  oblongata,  showing  its  lateral  aspects. 

(2)  glosso-pharyngeal  nerve. 

(3)  pneumogastric  nerve  ;  its  superior  laryngeal  branch,  4. 
(5)  spinal  accessory  nerve  ; 

6,  7,  8,  9,  the  four  first  cervical  nerves  :  the  two  first 
are  thoroughly  exposed,  and  show  the  ganglia  on 
their  posterior  roots,  -  that  of  the  first  nerve  being 
quite  small. 

(10)  Lingual  or  gustatory  nerve. 

(11)  Hypoglossal  nerve  at  its  origin,  and  then  passing 

through   the   anterior   condvloid   foramen,  and 


bet\\een  the  spinal  accessory  &  pneumogastric 
nerves ; 

12,  13,  its  anastomoses  with  the  first  and  second  cervical 
nerves ; 

16,  its  branch  to  the  thyro-hyoid  ; 

17,  18,  19,  20,  its  branches  to  the  muscles  of  the 
tongue,  inclufiing  its  recurrent  branch  to  the 
stylo-glossus  and  its  loop-like  anastomosis  with  the 
gustatory  ; 

14,  15,  descendens  and  communicans  hypoglossal 
ner\  es. 

(See  expl.,  p.  228k.) 


Fig.  367. — thk  spixal  poktiox  of  the  spixal  acckssory  xkrve.         tiik  origins  ok  thk  cervical  plexus.  (Hirschfeld.) 


(16)  Spinal  portion   of  the   spinal   accessory  nerve 

traversing-  the  posterior  triangle  of  the  neck  and 
joining  with  the  second,  third,  fourth,  and  fifth 
cervical  nerves,  -  the  junttion  with  the  latter  being- 
somewhat  concealed  b}-  the  lower  and  front  part  of 
the  trapezius ; 
1,  2,  10,  17,  anterior  div  isions  of  the  four  first  cervical 
nerves. 

(3)  Loop  between  the  two  first  cervical  nerves,  and  its 

anastomoses  with  the  hypoglossal  nerve,  4  ;  pneumo- 
gastric  nerve,  5,  and  the  superior  cervical  ganglion 
of  the  sympathetic,  6  ; 
7,  1-2,  18,  origins  of  the  decendens  cervicis  from  the 
second,  third,  and  fourth  cervical  ner\"es  re- 
specti\ely. 

(8)  Small  occipital  nerve, arising:  from  the  second  cervical 
nerve. 


(13,  14)  The  great  auricular  and  superficial  cervical 
nerves,  arising  from  the  second  and  third  cervical. 

(15)  Second  small  occipital,  or  smallest  occipital,  arising 
!  from  the  third. 

(21)  Some  of  the  superficial  descending  branches  arising 
:  from  the  third  &  fourth  ; 

•22,  23,  muscular  branches  to  the  levator  anguli  scapula? 
1  and  trapezius. 

I  (25)  Ansa  hypoglossi,  from  the  convexity  of  w  hich  branches 
\  are  supplied  to  the  omo-    and  sterno-hyoid  & 

I  -thyroid ; 

;  -26,  its  anastomosis  with  the  phrenic  nerve,  19 
I  &  -27  ; 

j         28,  anastomosis  of  the  phrenic  nerve  with  the  nerve  to 
the  subcla\-ius  ; 
29,  brachial  plexus. 


Fig.  368. — brachial  plkxus  and  neighbouring  nkrves.  (Hirschfeld.) 


The  clavicle  has  been  sawn  through  near  its  sternal 
end,  and  is  turned  aside  with  the  muscles  attached 
to  it ;  the  subclavius  and  greater  &  lesser 
pectorals  have  been  removed  from  the  front  of 
the  axilla. 

(1,  2,  3)  Anterior  divisions  of  5th,  6th,  7th,  and  8th 
cervical  nerves  ;  the  anterior  division  of  the  first 
dorsal  nerve  is  seen  emerging  from  behind  the 
subclavian  artery,  A. 

(4)  Phrenic  nerve,  joining  with  nerve  to  subclavius. 

(6)  Posterior  or  long  thoracic  nerve ; 

8,  external  anterior  thoracic  nerve,  supplying  pectoralis 


major,  and  joining  with  internal  anterior  thoracic 
nerve,  9,  which  supplias  both  pectorales  ; 

5,  nerve  to  subclavius  ; 

7,  suprascapular  nerve  ; 

11,  12,  13,  upper,  lower,  and  long  subscapular  nerves  ; 

17,  lesser  internal  cutaneous  nerve,  joining  with  inter- 
costo-humeral  nerve,  16 ; 

18,  internal  cutaneous  nerve, 

17,  lesser  internal  cutaneous  nerve  ; 

(19)  Ulnar  nerve. 

(20)  Median  nerve. 

(21)  Musculo-cutaneous  nevve. 
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THYROID  AXIS. 


Short  thick  trunk  from  front  of  first  part  of  subclavian  close  to  inner 
border  of  scalenus  aaticus.    Divides  almost  immediately  into  :  - 


Inferior  Thyroid  -  Vide  p.  293. 


Suprascapular  or  Transversalis  Humeri 

Cfosses  lower  part  of  scalenus  antious  under  cover  of  sterno-mastoid. 
Outwards  behind  clavicle,  beneath  omo-hyoid. 

Beneath  trapezius,  and  over  transverse  ligament  of  scapula  to  supraspinous  fossa, 

where  it  ramifies  between  tlie  muscle  &  the  bone. 
Crosses  neck  of  scapula  to  infraspinous  fossa.   -  Anastomoses  with  the  other 
scapular  arteries,  supplies  shoulder.joint  &  subscap'ilaris,  and  gives  off  a 

small  sapra-aoromial  twig. 

Transversalis  Colli 

Crosses  upper  part  of  subclavian  triangle  in  front  of  scaleai  &  brachial  plexas, 
passing  sometimes  between  the  trunks  of  the  plexus,  and  divides  beneath 

trapezius  into : 

Superficial  Cervical  -  Ascends  beneath  trapezius  to  musoIe3  &  glands  of  back  of 
neck,  and  anastomoses  with  superficial  branch  of  arteria  princepg 

cervicis, 

PosTEEiOR  Scapular  -  Beneath  levator  angali  scapulae  to  superior  angle  of  scapula, 
and  then  along  posterior  border  of  the  boue  be  leath  rhoniboidei  as  far 
as  its  inferior  angle,  anastomosing  with  the  other  scapular  arteries  & 
the  intercostals.    Frequently  arises  from  3rd  part  oi  subclavian. 
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BRACHIAL  PLEXUS. 

Formed  as  follows  by  anterior  divisions  of  5th,  6th,  7th,  &  8th  cervical  and  1st  dorsal  oSi 
Fifth      Sixth  Cervical  unite  between  anterior  &  middle  scale ni,  and  form  th 

OUTEE  PRIMARY  CORl 

Eighth  First  Dorsal  unite  behind  scalenus  anticus,  and  form  the  innb 
Seventh  forms  alone  the  middle  primary  cord.  [primary  COEl 

All  three  primary  cords  divide  into  anterior     posterior  divisions. 
Anterior  divisions  of  outer  d:'  middle  primary  cords  form  the  outer  cord.  | 
Anterior  division  of  i7iner  primary  cord  forms  the  inner  cord.  | 
Posterior  divisions  of  all  three'^xiraoxj  cords  form  tlie  posterior  cord. 
Broad  between  anterior  &,  middle  scaleni,   where  anterior  divisions  of  the  nerves  li 
above  2nd  pai't  of  subclavian  artery;  contracted  opposite  clavicle,  where  inner  ii 
outer  cords  lie  at  fore  part  of  plexus  on  outer  side  of  3rd  part  of  subclavian  arter 
&  of  1st  part  of  axillary;  again  expanded  in  axilla,  where  the  three  cords  lie  o 
inner,  outer  &  posterior  aspects  of  2nd  part  of  axillary,  and  where  they  break  u 

into  the  large  nerves  of  upper  liml 
Commnnicates  with  the  cervical  plexus  through  loop  between  4th  &  5th  nerves  &  throng 
branch  from  5th  nerve  to  phrenic,  and  with  middle  &  inferior  ganglia  of  sym|jatLeti( 

BRANCHES— Are  I 

ABOVE  THE  CLAVICLE:  | 
Post,  or  Long  Thoracic,  or  Ext.  Respiratory  of  Sir  C.  Bell  -  Froij 

5th  &  6th  nerves,  the  two  roots  uniting  in  substance  of  scfl 

lenus  medius 

Deeply  along  side  of  chest  behind  axillary  vessels  &  cords  of  brachii 
plexus  as  far  as  lowest  digitation  of  serratus  magna 
Suprascapular  -  From  back  of  trunk  formed  by  union  of  5th  &  6th. 

Backwards  &  outwards  beneath  trapezius  &  through  suprascapuh 
foramen  to  supraspinous  fossa,  where  lies  between  supraspini 

tus  &  the  bou 

Bound  spine  of  scapula  to  infraspinous  fossa.  -  Supplies  supra-  &  infn 
spinati  (two  twigs  to  each),  shoulder -joint  &  scapul 
IVEuSCUlar  -  To  rhomboidei  &  frequently  to  levator  anguli  scapulae  (from  5f 
nerve),  subclavius  (from  5th  &  6th,  anastomoses  frequent 
with  phrenic),  scaleni  &  longus  colli  (variably  from  6th  7th 

Communicating  -  From  5th  cervical  to  phrenic  on  anterior  scalenus. 

BELOW  THE  CLAVICLE  —  The  branches  are  given  off  from  the  three  cor« 

as  follows,  froB 

Outer  Cord  -  External  anterior  thoracic,  outer  head  of  median,  mu 
culo-cutaneous  or  external  cutaneor 
Inner  Cord  -  Internal  anterior  thoracic,  inner  head  of  median,  ulns 
internal  cutaneous,  lesser  internal  cutaneous  or  n.  of  Wrisber 
Posterior  Cord  -  The  three  subscapular  nerves,  musculo- spiral 

circumfle 


HEAD    &  NECK 
II. 

ANTERIOR    TRIANGLE    OF    THE  NECK 
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ANTERIOR  TRIANGLE  of  the  NECK. 

f 

II 

Is  bounded  by  sterno-mastuid,  middle  line  of  neck,  lower  border  of  jaw  <k  line  fn\ 

angle  of  jaw  to  mastoid  proceL 
It  is  divided  by  anterior  belly  of  omo-hyoid,  and  by  stylo-byoid  &  posterior  bellyf 

digastric  in 

Inf.  Carotid  Triangle  -  Bounded  by  sterno-mastoid,  anterior  belly  of  omo-hyoid,^ 
middle  line  of  neck;  contains  beneath  sterno-hyoid  &  -thyro  : 
Common  carotid  artery,  internal  jugular  vein,  pneumogastric      sympathetic  ; 
Inferior  thyroid  artery,  recurrent  laiyngeal  nerve  ;  ' 
Trachea,  thyroid  gland,  lower  part  of  larynx. 

Sup,  Carotid  Triangle  -  Bounded  by  sterno-mastoid,  anterior  belly  of  omo.hy»i, 

stylo-hyoid  &  posterior  belly  of  digastric ;  contail  t 
Termination  of  com?non  carotid  artery,  internal      external  carotid  arteries,  &> 

branches  of  the  laU  \; 

Superior  thyroid,  lingual,  facial,  6^  internal  jugular  veins  ;  \ 
Pneumogastric,  superior  laryngeal,  (Sr*  sympathetic  nerves  :  l 
Hypoglossal  &^  descendens  noni  nerves.  |j 
Upper  part  of  larynx,  lower  part  of  pharynx.  i 

Submaxillary  Triangle  -  Bounded  by  median  line,  jaw-bone  &  line  from  angkpf 
jaw  to  mastoid  process,  and  by  stylo-hyoid  &  posterior  belly  of  digasti; 

contai| : 

Submaxillary  gland,  facial  artery  &  vein  ;  \ 
Sulvnental  artery,  mylo-hyoid  artery  &  nerve;  f 
Loiver  part  of  parotid  gland,  facial  nerve,  external  carotid  artery  with  its  postt^or 
auricular,  temporal  dr'  internal  maxillary  branch  ; 
Internal  carotid,  internal  jugular  vein,  pneumogastric,  sympathetic  all  separated  f  im 
external  carotid  by  stylo-glossus  &  -pharyngeus  &  glosso-pkaryngeain. 
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Fig.  "309.— 'ruB  iriangles  of  the  neck.  (Gray.) 


Fig.  370  —the  dkep  arteries  of  the  neck.  (Gray.) 
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MUSCLES. 


INFRA-HYOID  REGION. 

Sterno-Hyoid  or  Sterno-Cleido-Hyoid  -  Variously  from  post  eriov  sterno-clavicaiar 

ligament,  and  from  upper  &  back  part  of  first  piece  of  sternum  or  back  of 
inner  extremity  of  clavicle,  or  from  both;  sometimes  from  clavicle  only;  occa- 
Bionally  from  cartilage  of  first  rib. 

Lower  border  of  body  of  hyoid  bone  internally  to  omo-hyoid.  -  S.  by  fc. 
branch  from  loop  between  descendens  &  communieans  noni  nerves. 
SternO-Thyroid  -  Back  of  first  piece  of  sternum  below  &  internally  to  sterno-hyoid. 

Oblique  line  on  ala  of  thyroid  cartilage.  -  S.  by  a  branch  frorn  sa:nG 
source. 

Omo-Hyoid  -  Upper  border  of  scapula  on  inner  side  of  suprascapular  notch  and  somo- 
times  from  transverse  ligament. 

Lower  border  of  body  of  hyoid  bone  externally  to  sterno-hyoid.  -  S.  by  T- 
branch  from  loop  between  descendens  &  communieans  noni  nerves. 

Tliyro-Hyoid  -  Oblique  line  on  ala  of  thyroid  cartilage. 

Lower  border  of  body  &  greater  corn  a  of  hyoid  bone.  -  S.  by  hypoglossal  n 


SUPRA-HYOID  REGION. 

Digastric  -  Digastric  groove  on  inner  side  of  mastoid  process.  -  Perforates  stylo-hyoid 
and  is  held  in  connection  with  body  &  great  coimu  of  hyoid  bone  by  an  apon- 
eurotic loop  lined  with  synovial  membrane,  from  which  loop  it  is  reflected 
upwards  &  forwards  to 

Rough  depression  on  inner  lip  of  lower  border  of  jaw  bone  close  to  sym- 
physis. -  S.,  posterior  belly  by  facial  nerve,  anterior  belly  by  niylo-hyoid 
branch  of  inferior  dental  nerve. 

Stylo-Hyoid  -  Middle  of  outer  surface  of  styloid  process. 

Body  of  hyoid  bone  at  its  junction  with  great  cornu.  -  S.  by  facial  nerve 

Mylo-Hyoid  -  Whole  length  of  mylo-hyoid  ridge. 

Body  of  hyoid  bone  &  median  raph6  from  hyoid  bone  to  symphysis.  —  S. 
mylo-hyoid  branch  of  inferior  dental  nerve. 

Genio-Hyoid  -  inferior  genial  tubercle. 

Anterior  surface  of  body  of  hyoid  bone.  -  S.  by  hypoglossal  nerve. 
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COMMON  CAKOTID  ARTERY. 


Eight  common  carotid  arises  from  innominate  artery  behind  steno-claricular  articulation. 
Left  common  carotid  arises  from  highest  part  of  arch  of  Aorta,  is  longer,  and  has  a  thora 

cic  portion  deeply  situated  within  the  thoraj 

THORACIC  PORTION  OF  THE  LEFT  COMMON  CAROTID  ART. 

Upwards  &  outwards  to  root  of  neck.  —  RELATIONS  : 

In  Front  —  Sternum,  sterno-hyoid  &  -thyroid,  left  innominate  v.,  r< 

mains  of  thymus  glan' 

Behind  —  Trachea,  oesophagus,  thoracic  duct. 

On  Inner  Side  —  Innominate  artery.  ' 
On  Outer  Side  —  Left  pneumogastric  &  phrenic  ns.  &  left  subclavian  ar 

left  lung  &  pleur 

CERVICAL  PORTION  OF  THE  COMMON  CAROTID  ARTERIES. 

Upwards  &  outwards  from  behind  sterno-clavicular  articulation  to  upper  border 
thyroid  cartilage,  where  divides  into  external  &  internal  carotid  ar 
Direction  from  sternal  end  of  clavicle  to  midway  between  angle  of  jaw  &  mastoid  j 
lu  same  sheath  of  deep  cervical  fascia  as  int.  jugular  v.  &  pneumogastric  n.  Deep 
situated  at  origin;  superficial  at  termination.  —  RELATION 
In  Front,  Lower  part  —  Skin,  superf  f.,  platysma,  ant.  jugular  v.,  deep 
Sterno-niastoid,  -hyoid,  -thyroid,  omo-hyoid,  middle  thyr. 
Upper  part  —  Skin,  superf.  f.  platysma,  deep  f.,  inner  border 

sterno-masto 

Sterno-mastoid  art.,  facial,  lingual  &  sup.  thyroid  veil 

descendens  noni 

jBehind  —  Cervical  vertebrae,  longus  colli,  rectus  capitis  anticus  maj 
inf  thyroid  artery,  sympathetic  &  recurrent  laryngeal  i 
On  Inner  Side  —  Trachea,  thyroid  gland,  larynx,  pharynx;  inferior  ti 

roid  art.,  recurrent  laryngeal 
On  Outer  Side  —  Internal  jugular  vein,  pneumogastric  n.  —  At  lov 
part  of  neck  int.  jugular  v.  diverges  from  artery  on  right  si 
approaches  and  crosses  it  on  left  si^ 


EXTERNAL  CAROTID  ARTERY. 


From  upper  border  of  thyroid  cartilage  to  interval  between  neck  of  condyle  &  external  ai? 

  tory  meatus,  where  divides  into  temporal  &  internal  maxilh  . 

At  Its  origin  it  is  more  superficial  &  nearer  middle  line  than  int.  carotid.  —  REL 

Tio: : 

COVERED  BY  —  Skin,  Superficial  £,  platysma,  deep  f.,  ant.  border  of  sterno-mastc  j 
Lingual  &  facial  veins,  hypoglossal  n.,  digastric  &  stylo-hyoid  ni  i 
Parotid  gl.,  facial  n.,  junction  of  temporal  &  internal  maxillaryi.* 

On  Inner  Side  —  Wall  of  pharynx,  portion  of  parotid  gland,  sup.  laryngeal  n. 

Behind  —  Sup.  laryngealn.,  stylo-glossus  &  -pharyngeus,  glosso-pharyngeal  n.,i- 
A -K-ry^-r-r-rn^    «  .  tcmal  carotid  t. 

iSRANCHES:  Superior  Thyroid,  Lingual,  Facial; 

Occipital,  Post.  Auricular ;  —  Ascending  Pharyngeal: 
Temporal,  Int.  Maxillary. 
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ANTERIOR  BRANCHES  of  the  EXTERNAL  CAROTID. 


SUP.  THYROID  —  Arises  from  front  of  external  carotid  close  to  its  origin  beneath  thin 
anterior  margin  of  sterno-mastoid,  and  is  quite  superficial  when  this  muscle 
is  dissected  from  its  sheath,   for  the  latter  then  retracts  and  exposes  the 

carotid  vessels  &  their  branches. 
Tortuotis  course  upwards  &  forwards,  and  then  downwards  &  forwards  beneath  omo-  & 
sterno-hyoid  &  -thyroid  to  anterior  surface  of  thyroid  body.     Gives  off  brs : 

Hyoid -Small;  along  lower  border  of  hyoid  bone  beneath  thyro-hyoid,  and  joina 

with  its  fellow. 

Sterno-Mastoid  or  Superficial  Descending  -  Descends  to  middle  cf 

sterno-mastoid,  crossing  carotid  vessels. 
Sup.  Laryngeal  -  With  superior  laryngeal  nerve  to  interior  of  larynx  through 

outer  part  of  thyro-hyoid  membrane. 
CricO-Tiiyroid  -  Small  j  crosses  crico-thyroid  membrane  and  joins  with  its  fellow. 

LIMG'XJALi  —  Arises  a  little  below  hyoid  bone  beneath  thin  anterior  mai  gin  of  sterno-mastoid. 
Upwards  &  forwards  upon  middle  constrictor  to  great  cornu  of  hyoid  bone. 
Horizontally  forwards  above  great  cornu  beneath  hyo-glossus,  digastric  &  stylo-hyoid. 
Upwards  on  genio-hyo-glossus. 

Forwards  with  gustatory  nerve  on  under  surface  of  Hngualis  inferior,  and  then  beneath 
mucous  membrane  to  tip  of  tongue  under  name  of  ranine.  -  Gives  off  brs  • 

Hyoid  -  Small;  along  upper  border  of  hyoid  bone  and  joins  with  its  fellow. 

Dorsalis  LingUSe  -  A-Scends  on  geniO"hyo-glossus  to  dorsum  of  tongue,  epi- 
glottis, soft  palate  &  tonsil. 

Sublingual  -  Forwards  between  mylo-hyoid  &  mucous  membrane  to  sublingual 

gland. 

Ranine  -  The  terminal  branch  j  joina  with  its  fellow  at  tip  of  tongue. 

FACIAXj  —  Arises  above  preceding  beneath  thin  anterior  margin  of  sterno-mastoid. 

Forwards  &  upwards  beneath  posterior  belly  of  digastric  &  stylo-hyoid  &  submaxillary  gld. 
Crosses  jaw  bone  in  front  of  masseter. 

Forwards  and  upwards  to  angle  of  mouth  upon  buccinator  &  beneath  platysma. 
Upwards  beneath  zygomatici  and  upon  levator  anguli  oris  and  the  levators  of  the  lip  & 
ala  of  the  nose  to  inner  canthus,  where  becomes  angular  artery  and  join?, 

with  ophthalmic. 

Is  very  tortuous  in  its  course.    Facial  vein  lies  behind  it,  and  is  less  tortuous.    Gives  of" 

branches ; 

Inferior  or  Ascending  Palatine  -  Dips  beneath  ramus  of  jaw.  Ascends 
between  stylo-glossus  &  -pharyngeus  and  then  upon  superior  constric. 
tor  in  front  of  ascending  pharyngeal,  and  supplies  tonsil  &  soft  palate. 

Tonsillar  -  Ascends  upon  and  perforates  sup.  constrictor  to  tonsil  &  root  of  tongue. 

Submaxillary  -  Three  or  four,  to  submaxillary  gland  &  surrounding  muscles. 

Submental  -  Forwards  on  under  surface  of  mylo-hyoid,  and  between  it  and 

digastric  to  symphysis,  where  ascends  upon  chin. 
Inf.  Labial  -  Forwards  I'cneath  depressor  anguli  oris,  below  following  artery  to 

tissues  of  lower  lip. 

Inf.  Coronary  -  Forwards  beneath  depressor  anguli  oris,  and  tortuous  course 
through  substance  of  orbicularis  and  between  it  &  mucous  membrane, 

anastomosing  with  its  fellow. 

Sup.  Coronary  -  Larger  and  more  tortuous;  similar  course  along  free  edge  of 
upper  lip,  giving  twigs  to  ala  and  artery  of  septum  to  septum  of  nose. 

Lateralis  Nasi  -  To  ala  and  dorsum  of  nose. 

Angular     To  inner  canthus,  supplying  lachrymal  sac  and  anastomosing  with 

nasal  branch  of  ophthalmic. 
All  these  branches  anastomose  freely  with  each  other,  with  those  of  the  oppo- 
site side,  and  with  the  mental,  transverse  facial,  infra-orbital,  ophthal- 
mio,  sublingual,  posterior  superior  or  descending  palatine  and  ascending 

pharyngeal  arteriea. 
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POSTERIOR  BRANCHES  of  the  EXTERNAL  CAROTID. 


OCCIPITAL  —  Arises  just  below  ^sterior  belly  of  digastric,  and  is  crossed  close  to  it 

origin  by  hypoglossal  nerve 

Upwards  and  backwards  beneath  posterior  belly  of  digastric,  stylo-hyoid,  &  portion  ci 
parotid  gland,  crossing  internal  carotid  artery,  internal  jugular  veil 
glosso.pharyngeal,  pneumogastrio  &  spinal  accessory  nerves,  -  and  the 
between  mastoid  process  &  transverse  process  of  atlai 
Horizontally  backwards  in  occipital  groove  beneath  sterno-mastoid,  digastric,  spleniu 
&  trachelo-mastoid,  -  and  then  between  trapezius  &  complexu 
Pierces  upper  part  of  trapezius,  ascends  beneath  integument  with  great  occipital  nervi 
and  divides  into  numerous  branches  to  upper  &  back  part  of  heai 

Gives  off  branches 

Muscular  -  Numerous  small  ones,  and  one  large  one  to  npper  part  of  sterni 

mastoi 

Auricular  -  To  back  of  ear. 

Meningeal  -  Through  jugular  foramen  to  dura  mater  of  posterior  fossa. 
Arteria  Princeps  Cervicis  -  Descends  beneath  splenius,  and  divides  into 
SuPEEPiciAL  Bk.  -  Descends  between  splenius  &  complexus,  and  auast 
moses  with  superficial  cervical  branch  of  transversalis  col 
Deep  Be.  -  Descends  beneath  complexus,  and  anastomoses  with  vertebr 
&  with  deep  cervical  branch  of  superior  intercoati 

POST.  AURICULiAR  •— Arises  beneath  or  above  digastric  &  stylo-hyoid,  and  ascen 
under  cover  of  parotid  gland  &  beneath  facial  nerve  to  groove  betwe^ 
cartilage  of  ear  and  mastoid  process,  where  divides  ir 
Ant.  Sc  Post.  Branches  -  Which  communicate  respectively  with  posteri 
branch  of  temporal  &  with  occipital,  and  of  which  the  former  gives  f 
numerous  branches  to  back  of  ear.  -  Gives 
StylO-mastoid  Art.  (  Sometimes  derived  from  occipital ) .  -   Through  sty 
mastoid  foramen  to  .tympanum  &  semicircular  canals,  joining  with  ty; 
panic  branch  of  internal  maxillary,  with  which  it  forms  in  young  m 
jects  &  Yascular  circle  round  membrana  tympa 


INTERNAL  BRANCH  of  the  EXTERNAL  CAROTID. 

I 

ASCENDING  PHARYNGEAL        Long,  slender;  from  back  of  external  carol 

near  its  orig  . 

A  icends  vertically  to  base  of  skull,  in  front  of  internal  carotid  artery  and  between  tl  b 

vessel  &  side  of  pharynx,  giving  off  branch  : 
External  -  Small,  irregular,  to  8th,  9th,  and  sympathetic  nerves,  and  adjoin  J 
;  '■  musci. 

■  Pharyngeal  -  Three  or  four  J  to  the  three  constrictors,  stylo.pharyngeus,  Ei- 

"     '  '  tachian  tube,  soft  palate  &  tori. 

Meningeal  -  To  dura  mater  through  foramina  lacera  posterius  &  medium,  id 

sometimes  through  anterior  condyloid  forami 


Fig.  371.— veins  of  the  head  axd  xeck.  (Gray.) 


Fig.  ;m-2. — rthut  i-xki-moctAstrk'  nkrvf.  axt>  right  cord  of  the  syjMRattiettc.     (Iliisclifeld. ) 


(1,    2)  Cervical  and  thoracic   portions   of  the  right 

pueumogastric  nerve. 
(6,7)  Superior  laryngeal  nerve  ami  its  external  laryngeal 

branch,  the  latter  supplyinu'  the  crico-tliyroid. 
(10,   11)  Inferior  or  recurrent  larygneal,  fust  windins- 

round  the  first  portion  of  the  subclax  iaii  artery, 

and  then  enteriiis;-  the  larynx  beneath  the  inferior 

constrictor. 

(23,  13)  Superior  &  middle  cervical  ganglia  of  the 

sympathetic. 

(12)  Inferior  cervical  ganglion,  deeply  situated  lietween 


the  neck  of  the  first  ril)  and  the  transverse  process 
of  tlie  last  cervical  vertebra  ; 
31,  thoracic  Liaiii^lia  ; 

9  &  14,  superior       inferior  cardiac  branches  of  the 
pueumogastric ; 

16,  posterior  pulmonary  plexus  ; 

IS,  a^soiiha,u-eal  plexus. 
(19)  Glosso-pharyngeal  nerve. 
(21)  Hypoglossal  nerve,  divided. 

(26  &  29)  Spinal  portion  of  the  spinal  accessory  nerve  ; 

oO,  30,  phrenic  nerve,  descending  in  front  of  scaleiuis 
anticus  and  in  front  of  the  root  of  the  lung. 


Fig.  373.— i.kkt  ivvktmooastimi'  xkkvk  and  lkkt 

(1)  PAeumogastric  nerve. 

(2)  Ganglion  of  its  trunk  ; 

3,  accessory  part  of  the  spinal  am-essory  ; 

4,  union  of  the  pneunio;^astric  with  tlie  hyi)Oyl()ssal ; 

5,  pharyngeal  branch  of  the  pneunionasl  ric 
(6)  Superior  laryngeal  nerve  ; 

7,  external  laiyngeal ; 

S,  communication  of  the  external  laryngeal  nerre  w  ith 
the  superior  cardiac  branch  of  tlie  symiiathetic. 
(9)  Inferior  or  recurrent  laryngeal  ; 

10,  superior,  and  11,  inferior  cervical  cardiac  branches  ; 

12,  13,  posterior  pulmonary  plexus. 
(14)  Lingual  or  gustatory  nerve  ; 

15,  distal  part  of  the  hypoglossal  nerve. 
(16)  Glosso-pharyngeal  nerve. 


l)Rl)  OK  TUK  .SV.Ml'ATIIKTIC.      (Saiijit-N.  1  1 1  rs(  ■]  i  tfl(  1.  ) 

(17)  Spmal  accessory  nerve,  muling-  by  its  inner  branch 
with  the  iMK  iihin-.isi  I'lc,  and  1),\-  its  outer  passing 
nito  the  stciiH)        old  muscle  ; 

18,  second  cer\  ical  ner\  e  : 

19,  third  ; 

20,  fourth  ; 

21,  origin  of  the  phrenic  ner\  e  ; 

22,  23,  fifth,  sixth,  seventh,  and  eighth  cervical  nerves, 
fornnng  with  the  first  dorsal  the  brachial  plexus  ; 

(24)  Superior  cervical  ganglion  of  the  sympathetic  ; 

(25)  Middle  cervical  ganglion  : 

(26)  Inferior  cervical  ganglion  united  with  the  first  dorsal 

ganglion  ; 

27,  28,  29,  30,  second,  third,  fourth,  and  fifth  dorsal 
ganglia. 


(12) 
(2) 


(13) 


Fig.  371. — distribution  of  lingual,  hypoglossal, 

AND  SPINAL  ACCESSORY  NERVES.  (Sappey, 

Hirschfeld.) 
1,  lingual  or  g-ustatory  nerve  ;  12,  22,  hypo- 
glossal nerve,  with  its  branch  to  the  thyro-hyoid, 
•20  ;  21.  its  anastomosis  with  the  lingual  ;  i;^, 
descendens  cervicis  ;  11,  communicans  cervicis  ; 
15,  16,  17,  18,  19,  branches  from  the_  ansa 
hy'pog-lossi  to  the  sterno-hyoid  and  -thyroid  and 
omo-iiyoid.    (See  expl. ,  p.  228k. ) 


Fig,  375.— RELATION  of  structures  in  jugular  FORAMEN.  (Gray.) 
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VEINS  of  HEAD  &  NECK-lst  Tablet. 


ANTiERlOR  JUGULAR  VEIN  —  Commences  in  submaxillary  region  and  descends 

beneath  platysma  between  sterno-mastoid  &  middle  line  of  neck,  and  then 
deeply  beneath  sterno-mastoid,  beneath  which  muscle  it  communicates  with 
external  &  internal  jugulars,  and  usually  also  with  its  fellow  by  a  long  &  narrow  , 
transverse  branch.    Ends  usually  in  subclavian  close  to  external  jugular,  some- 
times in  terminal  portion  of  external  jugular.  Eeceives 
Lateral  Teibutart  Bkanches:    -  A  few  laryngeal  veins  &  sometimes  an  inferior 
thyroid  vein.  -  Varies  greatly  in  size,  and  is  frequently  absent  on  one  side 

or  other. 

EXTERNAL  JUGULAR  VEIN  —  Formed  by  coalescence  of  temporal,  internal 
maxillary,  &  posterior  auricular,  and  commences  in  substance  of  parotid  gland 
opposite  angle  of  jaw.  Descends  perpendicularly  over  sterno-mastoid  &  along  its 
posterior  border,  beneath  platysma  &  over  superficial  cervical  n.,  and,  perforating 
deep  fascia,  opens  into  subclavian  externally  to  internal  jugular.  Has  two 
pairs  of  valves  situated,  one  at  its  opening  into  subclavian,  the  other  about  an 

inch  &  a  half  above  clavicle.  -  Keceivea 
Latesal  Teibutaey  Beanches  :   -  Suprascapular,  Transversalis  Colli,  dr*  Posterior 
External  Jugular,  sometimes  the  Occipital;  -  and  communicates  with  the 
anterior  &  internal  jugulars,  with  the  latter  by  a  large  branch  in  sub- 
Stance  of  parotid. 

INTERNAL  JUGULAR  VEIN  -  The  continuation  of  lateral  sinus  opposite 
jugular  foramen,  in  which  foramen  it  is  expanded  into  the  gulf  or  sinus  of  the 
internal  jugular  vein.  Descends  vertically,  lying  first  on  outer  side  of  &  a  little 
behind  internal  carotid,  then  on  outer  side  of  common  carotid,  and  finally,  on 
the  left  side,  on  outer  side  &  in  front  of  common  carotid,  and,  on  the  right  side, 
externally  to  &  at  a  certain  distance  from  it,  in  front  of  first  part  of  subclavian. 
The  eighth  &  ninth  nerves  lie  on  inner  side  &  in  front  of  its  sinus  j  lower  down 
the  spinal  accessory  crosses  the  vein  posteriorly,  and  the  glosso-pharyngeal  & 
hypoglossal  pass  forwards  on  its  inner  side,  between  it  and  the  internal  carotid  ;W 
the  pneumogastric  lies  along  whole  of  neck  between  &  behind  the  two  vessels ; 
behind  the  vein  are  the  recti  capitis  lateralis,  anticus  major,  &  the  longus  colli. 
-Joins  subclavian  behind  sterno-clavicular  articulation  to  form  the  innominate, 
a  pair  of  valves  being  situated  at  or  a  Ifttle  above  its  termination.  -^Receives 
Latebal  Teibutaey  Branches  :  -  Occipital  (usually),  Facial,  Lingual,  Pharyngeal,  Sup- 
erior  &*  Middle  Thyroid;  -  and  communicates  by  a  large  branch  with 

external  jugular  in  substance  of  parotid. 
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CERVICAL  PLEXUS. 


DEEP  BRANCHES  —  Divided  into  internal  &  external. 

INTERNAL  -Are: 

Communicating  -  From  loop  betwp-en  1st  &  2nd  cervical  to  pnenmogastric,  hypoglossal  < 
superior  cervical  ganglion  of  sympathetic ;  and  also  from  3rd  &  4th  to  cord  t 

sympathetic  below  the  ganglioi 
Muscular  -  From  1st  &  2nd,  to  recti  capitis  antici  major  &  minor,  and  rectus  lateralis 

Commnnicans  Noni  -  From  2nd  &  3rd. 

Downwards  &  forwards  across  sheath  of  carotid  vessels  (sometimes  within  the  sheafcl 
and  then  either  in  front  of  or  behind  internal  jugular  vein),  and,  near  middl 
of  neck,  forms  a  loop  with  descendens  noni ;  from  convexity  of  which  loo' 
branches  are  given  off  to  the  sterno-hyoid  &  -thyroid  and  omo-hyoid 

Phrenic  or  Int.  Respiratory  of  Sir  C.  Bell  -  From  Srd,  4th,  and  usually  also  from  5tl 

Downwards  &  inwards  in  front  of  scalenus  anticus. 

Between  subclavian  vein  &  1st  part  of  subclavian  artery  crossing  internal  mammary 
and  receiving  a  filament  from  sympathetic,  sometimes  another  from  5th  &  6t' 
cervical  nerves,  and  occasionally  on  the  left  side,  one  from  the  ansa  hypoglossi 
Crosses  arch  of  Aorta  &  pulmonary  artery,  on  the  left  side. 

Descends,  on  the  right  side,  on  outer  side  of  right  innominate  vein  &  sup.  vena  cavj 
In  front  of  root  of  lung  &  along  side  of  pericardium  to  diaphragm,  and  divides  i: 
•  .     .  to  branches  which  perforate  the  diaphragm  and  supply  it  by  its  under  surfac( 

Both  nerves  give  off  twigs  to  the  pericardium  &  pleura,  and  join  with  the  phreni 
plexus  of  the  sympathetic,  the  right  nerve  sending  also  a  few  filaments  to  thl 

diaphragmatic  ganglioi^ 

EXTERNAL  —Are: 

Comnmnicating  -  Join  spinal  accessory  in  substance  of  sterno-mastoid,  in  occipits 

triangle,  &  beneath  trapeziiu 

Muscular  -  To  sterno-mastoid  (from  2nd  nerve),  levator  anguli  scapulas  (from  Srd),  scal« 

nus  medius  &  trapezius  (from  3rd  &  4thj 


PNEUMOGASTRIC  NERVE. 


-Arises  from  groove  between  oliviuy      restifoi-m  bodies  bcloio  glosso-pkaryngenl  ^  aoove  spina/  accessory. 

Through  jugular  foramen  behind  glosso-pharyngeal  &  in  same  sheath  as  ppinal  accessory. 
Presents  two  ganglia,  one  in  and  one  below  jugular  foramen  : 

Sup.  or  Jugular  G.  or  G.  of  tfie  Root  —  Smnll,  greyish,  rouiided.    Anastom.  with  JaciaU 

glosso-pharyugeal,  spinal  accessory  ^  syinpatlietic. 
Inf.  G.  or  G.  of  the  Trunk  —  Keddish,  cylindrical,  nearly  an  inch  in  length.   Anastom.  with 
hypoglossal,  spinal  accessory,  sympatkelic,  loop  between  two  first  cerz'ical  nerves. 
Descends  behind  &  between  int.  &  comm.  carotid  arteries  &  int.  jugular  v.  and  in  same  sheath; 
Then, 

On  Right  Side  : 

Between  subclavian  art.  &  v.  and  along  side  of  trachea  to  back  of  root  of  lung, 
where  spreads  out  into  posterior  pulmonary  plexus. 
Along  side  of  oesophagus  in  the  shape  of  two  or  more  separate  cords,  which  form 

oesophageal  plexus  with  nerve  of  opposite  side. 
As  a  single  cord  along  back  of  oesophagus  to  posterior  surface  of  stomach,  and 

joins  solar  &  splenic  plexuses. 

On  Left  Side  : 

Between  and  in  front  of  left  comm.  carotid  &  left  subclavian  arteries  behind  left 

innominate  vein. 

Across  arch  of  aorta  to  back  of  root  of  lung,  where  similarly  spreads  out  and 

joins  with  its  fellow. 

Along  side  of  oesophagus  as  above. 

As  a  single  cord  along  front  of  oesophagus  to  anterior  surface  of  stomach,  and 

joins  left  hepatic  plexus. 

BRANCHES : 

Auricular  Br.  —  Arises  from  g.  of  the  root,  and  joins  with  glosso-pharyngeal. 

Across  jugular  fossa  &  through  opening  in  temporal  bone  near  styloid  process  •, 
Between  mastoid  process  &  ext.  audit,  meatus  to  integument  of  back  of  pinna. 
Gives  off : 

Ascending  Br.,  which  joins  trunk  of  facial  in  aqueductus  Fallopii  j 
Descending  Br.,  which  joins  auricular  branch  of  facial. 

Pharyngeal  Br.  —  Arises  from  upper  part  of  ganglion  of  the  trunk ; 
Crosses  internal  carotid  art.  either  in  front  or  behind ; 

Anast.  with  glosso-pharyngeal,  sup.  laryngeal  &  sympathetic,  and  forms  pha 
ryngeal  plexus  to  muscles  &  mucous  membrane  of  pharynx. 
Sup.  Laryngeal  N.  —  Arises  from  middle  of  ganglion  of  the  trunk. 

Descends  by  side  of  pharynx  behind  int.  carotid  artery,  and  divides  into: 

EXT.  LARYNGEAL  BR.  —  Joins  with  pharyngeal  plexus  &  sup.  car- 
diac  nerve,  and  supplies  crico-thyroid  &  inf  constrictor. 
INT.  LARYNGEAL  BR.  —  Pierces  thyro-hyoid  membrane  to  aryto- 
noid  muscle  and  mucous  membrane  of  larynx,  base  of  tongue 
&  aryteno-epiglottidean  folds;. 
Recurr.  Laryngeal  N.  —  A.r.  in  front  of,  and  passes  below  &  behind,  subclav.  art. 

on  right  side,  arch  of  aorta,  on  left,  giving  twigs  to  deep  cardiac  plexus; 
Behind  comm.  carotid  &  inf.  thyroid  arteries,  and  in  groove  between  trachea 

&  oesophagus. 

Beneath  inf.  constrictor  to  all  the  muscles  of  the  larynx  except  crico-thyroid. 
Gives  brs.  to  inf.  constrictor,  and  anastomoses  with  ext.  laryngeal. 

Cardiac  Brs.  —  Divided  into : 

Cervical  Cardiac  i -rr- J   xr  it  * 

m„  \  Vide  Nerves  of  the  Heart. 

Thoracic  Cardiac  S 

Pulmonary  Brs.  —  Divided  into  Anterior  and  Posterior,  and  form  the  ant.  &  post. 

pulmonary  plexuses.    (Vide  nerves  of  the  lung.) 

(Ssophageal  Brs.  —  Arise,  some  above,  but  most  of  them  below,  the  pulmonary. 

Oastric  Brs.  —  Right  pneumogastric  supplies  post,  aspect  of  stomach  and  joins  so- 
lar  &  splenic  plexuses ;  left  pneumog.  supplies  ant.  aspect,  and  joins 

left  hepatic  plexua. 
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HYPOGLOSSAL  NERVE. 


Arises  by  ten  or  twelve  filaments  from  groove  between  anterior  pyramid  iSr'  olivary  body  in  a  lien 
continuous  with  that  of  the  anterior  roots  of  the  spinal  nerves.  These  filamentai 
form  two  bundles  which  perforate  dura  mater  separately,  and  pass  together  through 
anterior  condyloid  foramen 

Passes  downwards  and  forwards  between  pneumogastrio  &  spinal  accessory  ns.,  with  former  of 
which  it  is  intimately  connected,  and  between  int.  jugular  vein  &  int.  carotid 
Loops  round  occipital  artery  and  passes  forwards  across  external  carotid  below  post,  belly  of 

digastric, 

Passes  beneath  posterior  belly  of  digastric  &  stylo-hyoid  and  crosses  hyo-glossus,  near  ant. 

border  of  which  it  anastomoses  with  gustatory. 
Passes  beneath  mylo-hyoid  to  muscles  &  suljstance  of  the  tongue, 

BRS.  OF  COMMUNICATION  -  Join  with. 

G.  of  the  trunk  of  the  pneumogastric ; 

I 

Gustatory  n.  —  Arises  near  ant.  border  of  hyo-glossus 


Sup.  cervical  g.  of  the  sympathetic;  ^  Arise  near  base  of  skull. 
Loop  between  the  two  first  cervical  ns. 


BRS.  OF  DISTRIBUTION  -  Aretha: 

Descendens  Noni  —  Long  &  slender.    Arises  just  beneath  occipital  artery. 

Passes  downwards  &  forwards  across  sheath  of  carotid  vessels.  (Sometimes 
within  the  sheath,  either  over  or  beneath  int.  jugular  vein). 
Near  middle  of  neck  forms  a  loop  with  Communicans  Noni,  from  convexity 
of  which  loop,  brs.  are  given  off  to  sterno-hyoid  &  -thyroid  and 

omo-hyoid,ii 

This  br.  is  believed  to  derive  its  real  origin  principally  from  the  Ist 
&  3rd  cervical  ns.,  and  to  have  little  more  than  an  apparent 
origin  from  the  hypoglossal,  due  to  a  temporary  adhesion  of 
its  fibres  to  those  of  that  nerve.  Sometimes,  owing  to  similar 
adhesions,  it  appears  to  arise  from  the  pneumogastric  either 

wholly  or  in  part. 

Brs.  to  Thyro-hyoid  &  Genio-hyoid  —  Arise  on  surface  of  hyo-glossus. 

Brs.  to  Stylo-glossus,  Hyo-glossus,  Genio-hyo-glossus  &  subs- 
tance of  the  tongue,  ■ —  Arise  benpath  milo-hynid. 


i 


Fin.  .-JTl).  — DlKTRim  TION  0I<'  TUK   liK.Ill   1*M  I  MUt 


AS'l'RIC  6;  SVAIl'A'I'llETlC  NKK\'F,K.      (Ilil'Sclltl'Ul.  ) 


12,  pneuuio^astric;  iierx  e,  with  its  inferior  ganglion,  or 

ganglion  of  the  trunk,  28 ; 
15,  central  end  of  the  divided  hypoglossal  nerve  ; 
29,  superior  laryngeal  nerve  ; 

35,  inferior  or  recurrent  laryngeal  )ierve  passing  behind 
the  inferior  thyroid  artery  and  reaching  the  larynx 
beneath  the  inferior  constrictor  :  it  is  seen  lower 


down  winding  round  the  sul)cla\'ian  artery  ; 
14,  spinal  accessory  iiers  e  ; 
11,  glosso-pharyngeal  nerve  ; 

21,  3A,  ;3S,  supeiior,  niiddle,  and  inferior  cer\ical 
ganglia  of  the  sympathetic,  with  their  conununica- 
tions. 

(See  expl.,  p.  256w.) 


Fig.  377. — DisxRiHrxiox  of  the  lef'J'  pxeumogastric  &  sy.mi'athetic  nerves.  (Hirschfeld.) 


(26,  27,  27)  Pneumogastric  and  recurrent  laryn- 
geal nerves ; 

(1,  13,  18)  The  three  cervical  ganglia  of  the  sym- 
pathetic ; 

12,  19,  the  cord  of  the  sympathetic  joining'  them  ; 

8,  connections  between  the  superior  cervical  ganglion 

and  the  upper  cervical  nerves  ; 
2,  the  ascending  branch  of  the  superior  cervical  ganglion 


passing  up  on  the  internal  carotid  artery  to  form 

the  carotid  &  cavernous  plexuses. 
F,  the  external  carotid  artery  with  the  sympathetic 

filaments  upon  it ; 
11,  17,  '22,  the  three  cardiac  nerves  ; 
1(»,  pharyngeal  plexus  ; 

(28,  29,  30)  Lenticular,  spheno-palatine,  and  otic 
ganglia. 

(See  expl.,  p.  25(j\v.) 
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CERVICAL  PORTION  of  the  SYMPATHETIC. 


Ccmsists  on  each  side  of  three  ganglia,  the  superior,  middle  &  inferior  cervical  (of  which  the 
middle  one  is  sometimes  wanting),  and  of  their  respective  branches  of  communication 
&  distribution. 

irHE  THREE  GANGLIA: 

Superior  Cervical  Ganglion  -  The  largest,  usually  fusiform  in  shape  and  situated 
between  the  rectus  capitis  anticus  major  &  the  internal  carotid  opposite  the  2nd  &' 
Zrd  cervical  vertebrce ;  sometimes  irregular  in  shape  &  situated  a  little  lower  than 
usual. 

Middle  Cervical  Ganglion  -  When  present,  is  the  smallest  of  the  three  and  is  situated 
opposite  the  t>th  cei-vicnl  vertebra  in  the  vicinity  of  the  inferior  thyroid  artery. 

Inferior  Cervical  Ganglion  -  intermediate  in  size  between  the  two  others,  and  sit'iated 
between  the  neck  of  the  first  rib  ^  the  transverse  process  of  the  last  cervical  vertebra  on 
inner  side  of  superior  intercostal  artery;  is  irregular  in  form,  and  is  frequently 
joined  with  the  first  thoracic  ganglion. 

THEIR  COMMUNICATIONS: 

These  ganglia  communicate  with  each         through  the  main  cord  of  the  sympathetic, 
aud  with  the  cerebro-spinal  nerves  as  follows  : 

SUPERIOR  CERVICAL  GANGLION  —  With: 

Petrosal  Ganglion  of  the  Glosso-pharyngeal ; 
Both  Ganglia  of  the  Pnenmogastric  ; 
Trunk  of  the  Hypoglossal ; 

Four  Kpper  Cervical  Nerves  -  (Sometimes  with  the  two  upper  nerves 
only,  the  branches  of  communication  with  the  3rd  &  4th 
nerves  occasionally  joining  the  cord  of  the  sympathetic  a 
little  below  the  ganglion). 
MIDDLE  CERVICAL  GANGLION  —  With: 

Fifth      Sixth  Cervicvl  Nerves  -  (In  case  of  absence  of  the  middle  cervi. 

cal  ganglion  the  5lh  &  6th  cervical  nerves  join  with  the  cord 
of  the  sympathe':ic  between  the  superior  &  inferior  ganglia. 
INFERIOR  CERVICAL  GANGLION  —  With: 
Seventh      Eighth  Cervical  Nerves. 


THEIR  .BRANCHES  OP  DISTRIBUTION  -  Vide  next  Tablet. 
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BUS.  of  DISTRIB.  of  the  CERV.  G.  of  the  SYMPATHETK 

These  ganglia  give  off  branches  to  the  neighbouring  arteries  and  to  the  viscera  as  follows : 

BRS.  to  the  NEIGHBOURING  ARTERIES: 

SUP.  CERVICAL  GANGLION  -  Gives  off: 

ASCENDING  BRANCH  to  INTERNAL  CAROTID  ARTERY  &  its  BRANCHES 
Large,  soft,  of  a  reddish  grey  colour,  and  appears  to  be  the  direct  coutinu 
tion  of  the  ganglion.  It  passes  along  the  posterior  aspect  of  internal  caro 
artery  and  divides  on  reaching  the  carotid  canal  into  internal  &  exteri 
branches. 

iMEiNAL  Bkanch  -  The  smaller;  ascends  on  inner  side  of  internal  caro 

artery,  communicating  -with  the  outer  branch,  and  goes  to  form  i 

greater  part  of  the  cavernous  plexus. 
External  Branch  -  The  larger;  ascends  on  outer  side  of  internal  caro 

artery,  communicating  with  the  inner  branch,  and  goes  to  form  t 

greater  part  of  the  carotid  plexus. 

ANTERIOR  BRANCHES  to  EXTERNAL  CAROTID  ARTERY  &  its  BRANCH 
—  Form  delicate  plexuses  which  accompany  the  external  carotid  artery  dr" 
branchesy  and  on  the  filaments  of  which  small  ganglia  are  sometimes  found 
From  the  plexus  on  the  trunk  of  the  external  carotid  artery  a  communi( 
ting  branch  is  given  off  to  the  digastric  branch  of  the  facial  nerve*  fn 
the  plexus  on  the  facial  artery  is  derived  the  sympathetic  root  of  the  b; 
maxillary  ganglion;  from  the  plexus  on  the  internal  maxillary  artery 
derived  the  sympathetic  root  of  the  otic  ganglion  and  also  a  twig  to  t 
iutumescentia  gangliformis  of  the  facial. 

MIDDLE  CERVICAL  GANGLION  -  Gives  off: 

THYROID  BRANCHES  —  Accompany  the  inferior  thyroid  artery,  commnnicati 
with  superior  cardiac  nerve,  and  reach  the  thyroid  body,  in  which  tb 
communicate  with  the  recurrent  &  external  laryngeal  nerves. 

INF.  CERVICAL  GANGLION  -  Gives  off: 

BRANCHES  to  VERTEBRAL  ARTERY  —  Form  a  plexus  round  that  vessel,  a 
communicate  with  the  cervical  nerves  as  high  as  the  4th. 

BRS.  to  the  VISCERA  —  Are  the: 

Cardiac  Nerves  -  Vide  Next  Tablet. 

Pharyngeal  Branches  of  the  Superior  Cervical  Ganglion  -  Join  with  i 

pharyngeal  branche^j  the  ^losso-pharyngeal, pneumogasiricy  external  laryngeal 
form  the  pharyngeal  plexus,  which  plexus  supplies  the  muscles  &  the  mucc 
membrane  of  the  phaiyux. 

Thyroid  Branches  of  the  Middle  Cervical  Ganglion  -  Vide  above. 


HEAD    &  NECK. 
III. 

THE  FACE. 
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MUSCLES  of  the  FACE— 1st  Tablet. 

Are  the : 
OCCIPITO-FRONTALIS. 

Frontal  Portion  -  InDermost  fibres  are  continuous  with  pyramids  lis  nasi,  the  othe 
blend  with  orbicularis  palpebrarum  &  corrugator  supercilii. 

Occipital  Portion  -  Outer  two-thirds  of  superior  curved  line  of  occipital  bone,  a  1 
mastoid  portion  of  temporal. 

The  itttervening  epicranial  aponeurosis  is  attached  behind,  between  t 
"two  t>ccipital"  portions,  to  the  external  occipital  protuberance  &  to  the  superi 
curved  lines ;  laterally  it  gives  attachment  to  the  attrahens  &  attoUens  aurei 
and,  becoming  considerably  thinned,  passes  over  the  temporal  fascia  to  t 
zygoma.  -  It  is  intimately  connected  to  the  integument,  loosely  to  the  pe 
cranium. 

S.,  frohtal  portion  by  facial  nerve,  occipital  portion  by  small  occipil 
branch  of  cervical  plexus  &  by  auricular  branab  of  faoial. 

MUSCLES  of  the  EAR. 

Attollens  Aurem,  or  Auricularis  Superior  -  Temporal  portion  of  epicrani  | 

aponeurosis. 

Upper  and  anterior  part  of  helix  &  upper  part  of  concha.  -  S.  by  smi 
occipital  branch  of  cervical  plexus. 

Attrahens  Aurem,  or  Auricularis  Anterior  -  Lateral  prolongation  of  epicrani 

aponeurosis  below  &  in  front  of  preceding. 

Front  part  of  helix.  -  S.  by  facial  nerve.  '. 

Retrahens  Aurem,  or  Auricularis  Posterior  -  Mastoid  process.  " 

Back  of  concha  -  S.  by  auricular  branch  of  facial.  i 

MUSCLES  of  the  NOSE.  ■ 

MUSCLES  of  the  EYELIDS  &  ORBIT.  I 

MUSCLES  of  the  MOUTH.        ^  I 

ELEVATOR  MUSCLES  of  the  LOWER  JAW  —  Vide  following  Tablets.  I 
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Fig.  379.— muscles  of  the  face.  (Cloquet.) 
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MUSCLES  of  the  PACE— 2nd  Tablet. 
MUSCLES  OF  THE  NOSE. 

Pyramidalis  Nasi  -  Continuous  superiorly  with  innermost  fibres  of  occipito-froutalie. 
Aponeurosis  of  compressor  nasi. 

Compressor  Nasi  -  Lower  &  inner  part  of  canine  fosa. 

Aponeurosis  continuous  with  that  of  its  fellow  over  bridge  of  nose. 

Levator  Labii  Superioris  Alseque  Nasi  -  Upper  part  of  nasal  process  of  superior 
maxilla. 

Cartilage  of  ala  of  nose  and  upper  lip  blendicg  with  orbicularis  &  levator 
labii  superioris  proprius. 

Depressor  Alas  Nasi -Myrtiform  fossa  or  incisor  fossa  of  upper  jaw. 
Septum  and  back  part  of  ala  of  nose. 
Irregular  and  indistinct  fasciculi  may  be  found  over  the  alar  cartilages  forming  the : 
Levator  Proprius  Al^e  Nasi  Posterior  or  DrLATAxOR  Naris  Posterior, 
Levator  Proprius  Al/E  Nasi  Anteiuor  OR  Dilatator  Naris  Anterior, 
Compressor  Narium  Minor. 

MUSCLES  OP  THE  EYELIDS. 

Orbicularis  Palpebrarum  -  Anterior  surface  and  edges  of  tendo  oculi,  internal  an 

gular  process  of  frontal,  nasal  process  of  superior  maxilla  in  front  of  lachrymal 
groove. 

Orbicular  Portion  -  Thick  &  red,  forms  complete  ellipses,  and  blends  superiorly  with 

occipito-frontalis  and  corrugator  supercilii. 
Palpebral  or  Ciliary  Portion  -  Thin  &  pale,  forms  a  series  of  concentric  curves,  and 
is  inserted  externally  into  external  tarsal  ligament  &  malar  bone. 
TENDO  OCULI  OR    TENDO    PALPEBRARUM   -  From  nasal  process  of  superior 
maxilla  in  front  of  lachrymal  groove.     Crosses  anterior  aspect  of  lachrymal  sac, 
giving  off  a  fibrous  lamina,  the  reflected  portion  of  the  tendo  oculi,  which  passes 
backwards  &  inwards  behind  lachrymal  sac  to  be  attached  to  ridge  on  lachrymal 
bone.    Bifurcates  and  is  attached  to  inner  extremity  of  each  tarsal  cartilage. 
Corrugator  Supercilii  -  inner  extremity  of  superciliary  ridge  of  frontal. 

Under  surface  of  orbicularis  &  occipito-frontalis. 
Tensor  Tarsi  -  Ridgo  &  posterior  part  of  outer  surface  of  lachrymal  bone. 

Crosses  posterior  aspect  of  lachrymal  sac,  and  divides  into  two  slips  <^hich 
are  inserted  into  tarsal  cartilages  near  puncta  lachrymalia.  -  May  be  oca- 
sidered  as  a  deep  part  of  ciliary  portion  of  orbicularis. 
Levator  Palpebrse  Superioris  -  Under  surface  of  lesser  wing  of  aphenoid  in  front  of 
optic  foramen  and  externally  to  superior  oblique. 
Upper  border  of  tarsal  cartilage. 


MUSCLES  of  the  FACE— Srd  Tablet. 


MUSCLES  of  the  MOUTH. 

Orbicularis  Oris  -  Consists  of  three  portions : 

Labial  ok  Marginal  Portion  -  Continued  uninterruptedly  from  one  lip  to  the  othei 
round  the  commissures  of  the  mouth. 

Facial  Portion  -  Central  fibres  decussate  with,  the  others  are  directly  continuous 
with,  fibres  of  buccinator. 

Accessory  Portion  -  Consists  for  the  upper  lip  of  four  fasciculi,  the  musculi  acces- 
sorii  orbicularis  superiores,  arising  from  superior  maxilla  opposite  incisor  teeth 
&  from  septum  of  the  nose;  and  for  lower  lip,  of  two  fasciculi,  the  musculi  acces- 
sorii  orbicularis  inferiores,  from  inferior  maxilla  near  the  canine  teeth. 

Inserted  into  this  muscle  and  into  the  integument  covering  it  from  the 
middle  of  the  upper  lip  to  the  middle  of  the  lower  lip,  are  the  following  mu^clcp 
(the  last  excepted),  which  all  blend  more  or  less  with  each  other  :  - 

Levator  Labii  Superioris  Alseque  Nasi  -  Upper  part  of  nasal  process  of  supe.  ior 

maxilla. 

Levator  Proprius  Labii  Superioris  -  Superior  maxillary  &  malar  bones  close  to 
margin  of  orbit. 

Levator  Anguli  Oris  or  Musculus  Caninus  -  Canine  fossa  just  below  rtifra. 

orbital  foramen. 
Zygomaticus  IVCinor  -  Lower  and  front  part  of  malar  bone. 
Zygomaticus  Major  -  Malar  bone  near  zygomatic  suture. 

Buccinator  -  Outer  surface  of  alveolar  processes  of  superior  &  inferior  maxillae  corres- 
ponding  to  the  molar  teeth,  and  from  pterygo-maxillary  ligament  (which  latter 
is  a  fibrous  band  extending  from  apex  of  internal  pterygoid  plate  to  posterior 
extremity  of  mylo-hyoid  ridge  of  lower  jaw,  and  which  gives  attachment  poster- jj 
iorly  to  superior  constrictor  of  pharynx). 

Its  fibres  are  continuous  with  those  of  facial  portion  of  orbicularis  oris,  the 
middle  ones  decussating,  the  superior  &  inferior  ones  passing  directly  into  corres- 
ponding  lip, 

Risorius  -  Fascia  over  parotid  gland  &  masseter.  -  Is  often  described  as  the  upper  part 
of  platysma  myoides. 

Depressor  Anguli  Oris  or  Triangularis  Oris  -  External  oblique  line  of  lower  jaw 

externally  to  mental  foramen. 

Depressor  Labii  Inferioris  or  Quadra tus  Menti  -  External  oblique  lino  of  lower 

jaw  between  symphysis  &  mental  foramen. 

Levator  Labii  Inferioris  or  Levator  Menti  -  Incisor  fossa  of  lower  jaw.  ]| 

Intes-ument  of  ohin  close  to  median  line. 
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FACIAL  ARTERY. 


Arises  above  lingual  beneath  thin  anterior  margin  of  sterno-maetoid. 
Forwards  &  upwards  beneath  posterior  belly  of  digastric  &  stylo-hyoid  &  submaxillaiy  gld. 
Crosses  jaw  bone  in  front  of  masseter. 

Forwards  and  upwards  to  angle  of  mouth  upon  buccinator  &  beneath  platysma. 
Upwards  beneath  zygoraatici  and  upon  levator  anguli  oris  and  the  levators  of  the  lip  & 
ala  of  the  nose  to  inner  canthus,  where  becomes  angular  artery  and  joins 

with  ophthalmic. 

Is  very  tortuous  in  its  course.    Facial  vein  lies  behind  it,  and  is  less  tortuous.    Gives  off 

branches : 

Inferior  or  Ascending  Palatine  -  Dips  beneath  ramus  of  jaw.  Ascends 
between  stylo-glossus  &  -pharyngeus  and  then  upon  superior  constric- 
tor  in  front  of  ascending  pharyngeal,  and  supplies  tonsil  &  soft  palate. 

Tonsillar  -  Ascends  upon  and  perforates  sup.  constrictor  to  tonsil  &  root  of  tongue. 

Submaxillary  -  Three  or  four,  to  submaxillary  gland  &  aarrounding  muscles. 

Submental  ~  Forwards  on  under  surface  of  mylo-hyoid,  and  between  it  and 

dijrastric  to  symphysis,  where  ascends  upon  chin. 
Inf.  Labial  -  Forwards  beneath  dej_^ressor  anguli  oris,  below  following  artery  to 

tissues  of  lower  lip. 

Inf.  Coronary  -  Forwards  beneath  depressor  anguli  oris,  and  tortuous  course 
through  substance  of  orbicularis  and  between  it  &  mucous  membrane, 

anastomosing  with  its  fellow. 

Sup.  Coronary  -  Larger  and  moi^e  tortuous ;  similar  course  along  free  edge  of 
upper  lip,  giving  twigs  to  ala  and  artery  of  septum  to  septum  of  nose. 

Lateralis  Nasi  -  To  ala  and  dorsum  of  nose. 

Angular  -  To  inner  canthus,  supplying  lachrymal  sac  and  anastomosing  with 

nasal  branch  of  ophthalmic. 
All  these  branches  anastomose  freely  with  each  other,  Avith  those  of  the  oppo- 
site side,  and  with  the  mental,  transverse  facial,  infra-orbital,  0})hthal- 
Tuic,  sublingual,  posterior  superior  or  descending  palatine  and  ascending 

pharyngeal  arteries. 


EMPORAL  ARTERY. 


Commences  in  substance  of  parotid  gland  between  neck  of  condyle  &  external  andito 

meati 

Ascends  in  groove  between  condyle  &  external  auditory  meatus,  and  crosses  posteri 

root  of  zygoir 

Ascends  for  about  two  inches  upon  temporal  muscle  &  fascia,  and  beneath  skin  &  atti 
hens  aurem,  with  branches  of  facial  &  auricalo-temporal  nerves,  and  divides  int 
Ant.  Temporal  -  The  smaller.    Forwards  over  forehead,  and  joi 

with  supraorbital  &  front 
Post.  Temporal  -  The  larger.    Upwards  &  backwards,  and  joins  wi 

posterior  auricular  &  occipit 

Gives  off  before  its  division : 

Twigs  -  To  parotid  gland  &  temporo-maxillary  articulation. 
Transverse  Facial  -  Forwards  through  parotid  gland,  and  across  face  I 
tween  Steno's  duct  &  zygoma;  joins  with  facial  &  infraorbit 
Middle  Temporal -Through  temporal  fascia  to  temporal  muscle,  joini; 

with  deep  temporal  branches  of  internal  maxillary.    Often  gives  X  I 
Orbital  Bkanch  -  To  outer  angle  of  orbit  along  upper  border  of  zygoma! 

between  the  two  layers  of  temporal  fasc : 
Ant.  Auricular  -  Two  or  three  small  branches  to  external  ear. 
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Fig.  383. — the  arteries  of  the  face  and  scalp.  (Gray.) 


Fifi.  384. — the  commuxicatioxs  of  the  right  facial  nerve  with  .tacobson's  ner\  k 
and  Meckel's  and  the  otic  ganglia.  (Hirschfeld.) 

1,  5,  6,  rig'ht  facial  nerve  ;  2,  geniculate  gang-lion  ;  3,  large  superficial  petrosal 
nerve,  going  to  Meckel's  ganglion,  4  ;  1.5,  small  superficial  petrosal  nerve,  going  to  the 
otic  ganglion,  1(3 ;  8,  chorda  tympani,  divided.  (See  expl.,  p.  2-28k  ;  see  also  Fig.  382,  p.  17Sa.) 
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FACIAL  NERVE. 


Arises  from  upper  part  of  medulla  ohlongaia  in  groove  between  oUvaiy  d-=  resiiform  bodies. 
Through  internal  auditory  meatus  with  portio  mollis,  lying  in  a  groove  upon  the  latter  and 
i  portio  imtermedia  of  Wrisberg  lying  between  the  two. 

Through  aqueductus  Fallopii,  in  which  runs  outwards,  backwards,  downwards: 

C>«/war«j  -  between  cochlea  and  vestibule  to  hiatus  Fallopii,  where  presents 
geniculate  ganglion  or  intumescontia  gangliformis. 
Backwards  -  in  inner  wall  of  tympanum  above  fenestra  ovalis. 
Dowmvards  -  to  stylo-mastoid  foramen. 
Forwards  in  substance  of  parotid  gland  crossing  external  carotid  artery,  and  divides  behind 
j  ramns  of  jaw  into  temporo-facial  &  cervico-facial  branches,  forming  pes  anserinua. 

I  Its  branches  may  be  divided  into  branches  of  communication  &  branches  of  distribution. 

*     BRANCHES  OF  COMMUNICATION  -Are: 

In  Meatus  Auditorius  Internus : 

,  One  or  two  filaments  to  Auditory  N. 

In  Aqueductus  Falloppii: 

Large  Petrosal  N.-to  Meckel's  ganglion,  and  snpnlies  levator  Mlati ^ azygos nvnlce  ; 
Small  Petrosal  N.  -  to  Otic  ganglion,  and  supplies  tensor  palati  <V  tensor  tympani  ; 
.  ■-.  Ext.  Petrosal  N.  -  to  sympathetic  on  middle  meningeal  artery. 

After  Exit  from  Stylo-mastoid  Foramen : 

Branches  to:  Glosso-pharyngeal,  Pneumogastric  &  Carotid  Plexus  -  Arise  from 
posterior  auricular  nerve  &  from  nerves  to  stylo-hyoid  &  posterior 

belly  of  digastric. 

-  Auriculo-temporal  -  From  temporo-facial  branch. 

Great  Auriculae  -  From  posterior  auricular  &  cervico-facial  branches. 

On  the  Face : 

The  terminal  filaments  join  with  the  three  divisions  of  the  Fifth  N. 

^  BRANCHES  OF  DISTRIBUTION  -  Are: 

In  Aqueductus  Fallopii : 

TYMPANIC  BR.  -  To  stapedius      laxator  tympani; 

CHOUDA  TYMPANI  -  Enters  tymp.  between  membr.  tympani  &  base  of  pyramid; 
Between  handle  of  malleus  &  long  process  of  incus. 
,  Through  canal  of  Huguier  on  inner  side  of  Glaserian  fissure; 

I  Joins  gustatory  nerve  between  the  two  pterygoid  muscles ; 

i  To  submaxillary  ganglion  &  lingualis  superior. 

After  Exit  from  Stylo-mastoid  Foramen : 

POST.  AURICULAR  N.  -  Over  mastoid  process  to  integument  and  retrahens  aurem 
&  posterior  belly  of  occipito-frontalis,  and  anastomoses  with  auricu- 
laris  magnus  &  posterior  auricular  branch  of  pneumogastric. 

BRS.  TO  STYLO-HYOID  &  POST.  BELLY  of  DIGASTRIC  -  Arise  in  common,  and 
join,  the  former  with  carotid  plexus,  the  latter  with  glosso-pharyngeal. 

On  the  Face : 

TEMPORO-FACIAL  BR.  -  The  larger.    Anaptomoses  with  auriculo-temporal,  and 

divides  into  tetjiporal,  malar  ^  infraorbital  branches. 
CERVICO-FACIAL  -  The  smaller.     Anastomoses  with  great  auricular,  and  divides. 
;  into  buccal,  stt pram  axillary  &^  inframaxillary  branches 

■       '    . These  terminal  branches  of  the  facial  nerve  supply  all  the  muscles  of 

expression  o*"  the  face  &  the  platysma,  and  anastomose  with  the 
opbthainiic,  superior  &  inferior  maxillary  nerves  and  with  the 

«re&t  auricular 
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THE  SALIVARY  GLANDS— 1st  Tablet. 


Are  the  parotid,  submaxillary  &  sublingual,  and  numerous  smaller  glands  situated  beiiat 
the  mucous  membrane  of  the  mouth.     They  are  all  coaglomerace  or  racemose  gl&wJ 

PAROTID  GLAND 

Lies  below  &  in  front  of  external  ear,  and  stretches  forwards  to  a  variable  extent  on  out 
surface  of  masseter,  often  presenting  in  that  situation  and  just  below  zygomik, 

small  detached  portion,  the  socia  parotid 

is  bounded  by : 

Above  -  Zygoma. 

Below  -  Line  drawTi  from  augle  of  jaw  to  sterno-mastoid. 

Behind  -  External  auditory  meatus,  mastoid  process,  sterno-mastoid,  poster! 

belly  of  digastri 

Presents : 

Outer  Surface  -  Lobulated.    Covered  by  integument,  fascia  &  a  few  fibres 

platysm 

Inner  Surface  -  Prolonged  deeply  in  front  of  and  behind  styloid  process  t 
wards  internal  carotid  &  internal  jugular  vein,  wall  of  pharynx  &  de 

part  of  glenoid  fan 

Ant.  Surface  -  Grooved  externally  for  posterior  border  of  ramus,  and  fi 
longed  forwards,  internally,  between  the  two  pterygoid  musdii 
Post.  Surface  -  Rests  upon  external  auditory  meatus,  mastoid  process,  stern 

mastoid,  posterior  belly  of  digaatr 

Is  perforated  by  several 

Arteries  -  External  carotid  with  its  posterior  auricular,  internal  maxiilary 
temporal  branches,  and  the  transiierse  facial  offset  of  the  latti 
Veixs  -Internal  maxillary  &  te?nporal  forming  origin  of  external  jugular,  ami 
branch  of  communication  between  the  latter  &  the  internal  jagala 
N""^p.TES  -Facial,  anriculo -temporal  &  deep  facial  branches  of  great  auricular. 

ITS  VESSELS  k  NEIIYES  arc  --  Arteries  &  Veins,  from  or  to  above  mentioin 
trunks.  -  Lymphatics,  to  two  or  three  lymphatic  glands  in  sabstance  t&i 
surface  of  parotid,  and  from  thence  to  superficial  deep  glands  of  nee 
-Xervks,  from  carotid  plexus,  auriculo-temporal  k  great  auricular. 

PAROTID  DUCT  (  Steno's  or  Stenson's  )  —  From  anterior  border  of  the  gtu 
and  from  socia   parotidis  when   it  exists.      Over   maspeter   a  finger's  bread 
oeiow  zygoma,  its  direction  being  marked  by  a  line  from  lower  part  of  concha 
midwny  between  free  margin  of  the  lip  &  ala  of  the  nose.    Through  fat  of  cheek 
buccinator,  and  obliquely  benonth  mucous  membrane,  which  it  perforates  opposr 

2ud  molar  tosth  of  upper  jfR 


HEAD    &  NECK. 

IV. 

PTERYGO-M  AXILLARY  REGION. 
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THE  SALIVARY  GLANDS— 1st  Tablet. 


1 


Are  the  parotid,  submaxillary  &  sublingual,  and  numerous  smaller  glands  situated  benea 
the  mucous  membrane  of  the  mouth.    They  are  all  conglomerate  or  racemose  gland 

PAROTID  GLAND 

Lies  below  &  in  front  of  external  ear,  and  stretches  forwards  to  a  variable  extent  on  outi 
surface  of  masseter,  often  presenting  in  that  situation  and  just  below  zygoma, 

small  detached  portion,  the  soeia  parotid! 

Is  bounded  by: 

Above  -  Zygoma. 

Below  --  Line  drawn  from  angle  of  jaw  to  sterno-mastoid. 
Behind  -  External  auditory  meatus,  mastoid  process,  sterno-mastoid,  posteri* 

belly  of  digastrii 

Presents : 

Outer  Surface  -  Lobulated.    Covered  by  integument,  fascia  &  a  few  fibres  ! 

platysmi 

Inner  Surface  -  Prolonged  deeply  in  front  of  and  behind  styloid  process  t( 
wards  internal  carotid  &  internal  jugular  vein,  wall  of  pharynx  &  dee 

part  of  glenoid  fosS  ' 

Ant.  Surface  --  Grooved  externally  for  posterior  border  of  ramus,  and  pn 
longed  forwards,  internally,  between  the  two  pterygoid  muscle 
Post,  Surface  -  Eests  upon  external  auditory  meatus,  mastoid  process,  steriM 

mastoid,  posterior  belly  of  digastrf 

Is  perforated  by  several 

Arteries  -  External  carotid  with  its  posterior  auricular^  internal  maxillary 
tanporal  branches,  and  the  transverse  facial  offset  of  the  lattc 
Veins  -Internal  maxillary  &  temporal  forming  origin  of  external  jugular,  and 
b}-anch  of  communication  between  the  latter  &  the  internal  jugula 
Nerves  -Facial,  aiiriculo -temporal  &  deep  facial  branches  of  great  amicular, 

ITS  VESSELS  &  NERVES  are  —  Arteries  &  Veins,  from  or  to  above  mentioM 
trunks.  -  Lymphatics,  to  two  or  three  lymphatic  glands  in  substance  &« 
surface  of  parotid,  and  from  thence  to  superficial  &  deep  glands  of  ne 
-  Nerves,  from  carotid  plexus,  auriculo-temporal  &  great  auricular. 

PAROTID  DUCT  (  Steno's  or  Stenson's  )  --  From  anterior  border  of  the  gla: 
and  from  socia  parotidis  when  it  exists.     Over  masseter  a  finger's  bread! 
below  zygoma,  its  direction  being  marked  by  a  line  from  lower  part  of  concha  I 
midway  between  free  margin  of  the  lip  &  ala  of  the  nose.    Through  fat  of  cheek  j 
buccinator,  and  obliquely  beneath  mucous  membrane,  which  it  perforates  oppositi 

2nd  molar  tooth  of  upper  jjaTf 


Fig.  385. — thk  salivary  glands.  (Gray.) 


Fig.  386. — the  pterygoid  muscles  from  beiiixd.  (Sappey.) 

8,  internal  pterygoid  ;  9,  10,  the  two  heads  of  the 
external  pterygoid  ;  11,  interarticular  fibre-cartilage  of  the 
temporo-maxillary  articulation  ; 

1,  hyoidbone  ;  2,  mylo-hyoid  ;  5,6,  genio-hyoid  ;  7,  genio- 
hyo-glossus ;  12,  niasseter, 


Fig.  387.— sri'ERKiciAL  distribhtiox  of  the  facial,  trigeminal,,  axd  other  nerves  of  the  head.  (Sappey, 
Hirschfeld.)    (See  exp].,  p.  228k.) 
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FACIAL  NERVE. 


Arises  from  upper  part  of  medulla  oblongata  m  groove  between  oUvaty  6^  reslijorm  bodies. 

Through  internal  auditory  meatus  with  portio  mollis,  lying  in  a  groove  upon  the  lattf  r  and 

portio  intermedia  of  Wrisberg  lying  between  the  two. 
Through  aqueductus  Fallopii,  in  which  runs  outwards,  backwards,  downwards: 

C>«/wari/j  -  between  cochlea  and  vestibule  to  hiatus  Fallopii,  wherp  preseuia 
geniculate  ganglion  or  intumcscentia  gaugliformis. 
Backwards  -  in  inner  wall  of  tympanum  above  fenestra  ovalis. 
Downwards  -  to  stylo-mastoid  foramen. 
Forwards  in  substance  of  parotid  gland  crossing  external  carotid  artery,  and  divides  behina 
ramus  of  jaw  into  temporo-facial  &  cervico-facial  branches,  forming  pes  anseriaua. 
Its  branches  may  be  divided  into  branches  of  comnmniuatiou  »Si  branches  of  distribatiuy 

BRANCHES  OF  COMMUNICATION  -  Are: 

In  Meatus  Auditorius  Internus: 

One  or  two  filaments  to  Auditory  N, 

In  Aqueductus  Fallopii; 

Large  Petrosal  N.- to  Meckel's  ganglion,  and  supplies  levator palati iir'  azygos  uvula  ; 
Small  PetuosaL  N.  -  to  Otic  ganglion,  and  supplies  tensor  palati  or'  tensor  tympa>  i 
Ext.  Petrosal  N,  -  to  sympathetic  on  middle  meningeal  artery. 

After  Exit  from  Stylo-mastoid  Foramen : 

Branches  to:  Glosso-pharyngeal,  Pneumogastric  &  Carotid  Plexus  -  Arise  from 
posterior  auricular  nerve  &  from  nerves  to  stylo-hycid  &  posterior 

belly  of  digastrio. 

AuRicuLO-TEMPORAL  -  From  temporo-facial  branch. 

GrREAT  Auricular  -  From  posterior  auricular  &  cervico-facial  branches. 

On  the  Face : 

The  terminal  filaments  join  with  the  three  divisions  of  the  Fifth  N. 

BEANCHEIS  OF  PISTEIBUTION  -  Are, 
In  Aqueductus  Fallopii : 

TYMPANIC  BR.  -  To  stapedius      laxator  tympani; 

CHORDA  TYMPANI  -  Enters  tymp.  between  membr.  tympani  &  base  of  pyranudi 

Between  handle  of  malleus  &  long  process  of  incus. 
Through  canal  of  Huguier  on  inner  side  of  Glaserian  fissure; 
Joins  gustatory  nerve  between  the  two  pterygoid  muscles; 
To  submaxillary  ganglion  &  lingualis  superior. 

After  Exit  from  Stylo-mastoid  Foramen : 

POST.  AURICULAR  N.  -  Over  mastoid  process  to  integument  and  retrahens  aurem 
&  posterior  belly  of  occipito-frontalis,  and  anastomoses  with  auricu- 
laris  niagnus  &  posterior  auricular  branch  of  pneumogastric. 
BRS.  TO  STYLO-HYOID  &  POST.  BELLY  op  DIGASTRIC  -  Arise  in  common,  and 
join,  the  former  with  carotid  plexus,  the  latter  with  glosso-pharyngeal. 

Ob  tJie  Face : 

TEMPORO-FACIAL  BR.  -  The  larger.    Anastomoses  with  auriculo-temporal,  and 

divides  into  temp07'al,  malar  ^  infraorbital  branehts. 
OEEVICO-FACI AL  -  The  smaller.     Anastomoses  with  great  auricular,  and  divides. 

into  buccal,  supramaxillary  dr'  infrainaxillary  branches 
These  terminal  branches  of  the  facial  nerve  supply  all  the  muscles  of 
expression  o'  the  lace  &  the  platysaia,  and  anastomofe  with  the 
ophthalmic,  superior  &  inferior  maxillary  nerves  and  with  th<v 

great  aoriooiar 

i 
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MUSCLES  ot  the  FACE— 5th  Tablet. 


ELEVATOR  MUSCLES  of  the  LOWER  JAW. 


Masse  ter. 

Superficial  Portiojs  -  Anterior  two-thirds  of  lower  border  of  zygomatic  arcn.. 

Angle  &  lower  half  of  outer  surface  of  ramus. 
Deep  Pgrticis  -  Posterior  third  of  lower  border  &  inner  surface  of  zygomatic  arch. 

Upper  half  of  oater  surface  of  ramus  &  coronoid  process.  -  S.  by  anterior < 
smaller  division  of  inferior  maxillary  nerve. 
Temporal  -  Whole  extent  of  temporal  fossa,  except  anterior  wall,  inner  surface  of  ten 
poral  fascia. 

Apex,  inner  surface  &  anterior  border  of  coronoid  process  down  to  its  root. 
S.  by  anterior  or  smaller  division  of  inferior  maxillary  nerve.  ' 
Internal  Pterygoid  -  Pterygoid  fossa,  and  more  particularly  from  inner  surface  of  , 
ternal  pterygoid  plate,  and  from  groove  on  pterygoid  process  of  palate  bone. 

Angle  and  inner  surface  of  ramus  as  high  as  dental  foramen.  -  S.  by  ant( 
rior  or  smaller  division  of  inferior  maxillary  nerve. 

External  Pterygoid. 

Upper  Head  -  Pterygoid  ridge  &  portion  of  under  surface  of  great  wing  of  sphenoi/' 

between  it  and  base  of  pterygoid  process. 
Lower  Head  -  Outer  surface  of  external  pterygoid  plate  &  tuberosity  of  superic 

maxillary  and  palate  bones. 

Depression  on  front  of  neck  of  condyle  &  interarticular  fibro-cartilage  < 

temporo-maxillary  articulation.  -  S.  by  anterior  or  smaller  division  ol  inferio 

maxillary  nerve. 

I 


I 
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Fig.  391.— the  nerves  of,  and  about,  the  tongue.  (Sappey.) 


1,  sensory  portion  of  the  5th  nerve  with  the  Gasserian 
gangfhon ;  2,  and  the  ophthahnic  and  superior  & 
inferior  maxillary  nerves,  3,  4,  5. 

(6)  Gustatory  nerve  ;  7,  its  anastomosis  with  the  inferior 
dental ;  8,  chorda  tympani ;  11,  submaxillary 
ganglion. 

(9)  Inferior  dental  nerve,  divided  ; 

12,  mylo-hyoid  branch  of  inferior  dental  nerve  supplying 
the  anterior  belly  of  the  digastric,  13,  and  the  mylo- 
hyoid (divided),  14. 


( 15, 18)  Glosso-pharyngeal  nerve  with  its  petrosal  ganglion, 
16  ;  and  its  branches  to  the  stylo-glossus  and  stylo- 
pharyngeus,  17. 

(19)  Pneumograstric  nerve  with  its  superior  &  inferior 
ganglia,  20  &  21  ; 
22,  22,  superior  laryngeal  nerve. 

(23)  Spinal  accessory  nerve. 

(24)  Hypoglossal  nerve  with  the  descending  hypoglossi, 

25,  and  nerve  to  the  thj-ro-hyoid,  26. 


Fig.  392.— the  branches  of  the  iiifekior 

(1)  Masseteric  nerve. 

(2)  Posterior  deep  temporal  nerve. 

(3)  Buccal  nerve. 

(5)  Anterior  deep  temporal  nerve  ; 

6,  filaments  given  by  the  buccal  to  the  external  pterygoid 

muscle ; 

7,  middle  deep  temporal  nerve. 
(8)  Auriculo-temporal  nerve  ; 

9,  its  temporal  branches  ; 

10,  its  branches  to  the  meatus  and  auricle  ; 

11,  its  union  with  the  facial. 


MAXILLARY  NERVE.    (Sappcy,  Hirschfeld.) 

(12)  Lingual  nerve ; 

13,  mjio-hyoid  nerve. 
(14)  Inferior  dental  nerve  ; 

15,  its  twigs  to  the  teeth  ; 

16,  mental  branch  ; 

17,  branch  of  the  facial,  uniting  with  the  mental. 

The  zygoma  and  part  of  the  ramus  of  the  lower  jaw  have 
been  removed ;  the  dental  canal  has  been  opened  up ;  the 
lower  part  of  the  temporal  muscle  has  been  taken  away, 
and  the  masseter  muscle  turned  down. 
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¥m.   395. — TEMPORU-.MAXILLARV  AliTICUliATlOX,   EXTERNAL  VIEW. 
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TEMPORO-MAXILLARY  ARTICULATION. 


Is  a  double  or  bilateral  condyloid  articulation  (Cruveilhier)  comprised  1  etweer..  the  condyles  of 
the  lower  jaw,  on  the  one  hand,  and  the  anterior  i-oot  of  the  zygoma  &  ante  ior  part  of  the 
glenoid  cavity,  on  the  other.  The  articulation  is  divided  into  two  by  an  interarticular  Gbro- 
cartilage,  and  presents  two  synovial  membranes,  of  which  the  upper  one  is  the  largest  & 
loosest.  The  interarticular  fibroc  artilage  is  thickest  at  the  periphery,  especially  behind; 
its  upper  .'urface  is  concavo-convex  from  belore  backwards;  its  under  surface  is  concave; 
its  circumference  is  connected  external'y  to  the  extei  nal  lateral  ligament,  internally  &  in 
front  to  the  tendon  of  the  external  pterygoid   -  Occasionally  it  is  jierforated  in  the  centre, 

the  two  synovial  membranes  then  communicating. 

LIGAMENTS- Are. 

Capsular  -  Thin  &  loose  ;  from 

Circumference  of  glenoid  ccuvity  ^  eminentia  articularis  to 

Neck  of  Condyle 

External  Lateral  -  Broad  band  downwards  &  backwards  from 
Outer  surface  6^  tubercle  of  zygoma  to 
Outer  surface  <Sr=  posterior  border  of  neck  of  condyle. 

Internal  Lateral  -  Long  &  thia  band  from 
spine  of  sphenoid  to 

Inner  margin  of  dental foramen.  -It  is  related  externally  the  to  external  pterygoid 
muscle,  internal  maxillary  artery,  and  inferior  dental  vessels  &  nerve. 

Stylo-B-  axillary  -  Long  tMvi  band  of  somewhat  secondary  importance  from 

Apex  of  styloid  process  to 

Angle  dr*  posterior  border  of  ramus  of  jaw,  where  it  spreads  out  considerably 
and  marks  the  separation  between  parotid  &  submaxillary  glands. 

MOVEMENTS  -  Are  depression,  elevation,  projection,  retraction,  lateral  displacement  &  cir- 
cumduction. In  slight  movements  of  elevation  &  depre-sion  the  condyles  simply 
rotate  on  a  transverse  axis  upon  the  interarticular  fibro  cartilages.  In  mort 
extensive  movements  not  only  do  the  condyles  rotate  as  above,  but  they  also  pass 
forwards  with  the  interarticular  fibrocartilages  upon  the  eminentise  articu- 
'  lares,  the  displacement  being  due  *o  the  laxity  of  the  superior  synovial  mem- 
brane  &  to  the  action  of  the  external  lateral  ligament.  Tnis  displacement 
also  takes  place  on  the  two  sides  alternately  in  the  lateral  or  grinding  move- 
ment  of  the  jaw,  and  on  both  sides  simultaneously  in  the  piojectiun  of  the 

jaw  forwards. 
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INTERNAL  MAXILLARY  ARTERY. 


Commences  in  substance  of  parotid  gland  behind  neck  of  condyle. 
May  be  divided  into  three  portions: 

FIRST  or  MAXILLARY  PORTION   —  Forwards  beneath  tendon  o 
external  pterygoid,  and  between  neck  of  condyle  &  internal  latera' 
ligament  of  jaw,  crossing  inferior  dental  nerve 

Gives  off  Tympanic,  Middle  meningeal,  Small  meningeal 

Inferior  dental 

SECOND  or  PTERYGOID  PORTION  —  Forwards  &  upwards  on  outei 
surface  of  external  pterygoid,  between  it  &  temporal  muscle 

Gives  oflf  two  Deep  temporal,  Masseteric,  Pterygoid,  &  Buc 

cal 

THIRD  or  SPHENO-MAXILLARY  PORTION  —  Into  spheno-max 

illary  fossa  between  the  two  heads  of  external  pterygoid 

Gives  off  Alveolar,  Infraorbital,  Vidian,  Pterygo-palatine 
Sup.  or  descending  palatine,  Nasal  or  Spheno-palatine 

Sometimes  the  artery  passes  behind,  and  along  inner  surface  of,  external  pterygoid 

muscle,  between  it  &  internal  pterygoid^ 
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Fig.  397. — the  pterygoid  muscles  seek  from  the  side.  (Morris.) 


Fig.  31)8. — the  three  branches  of  the  fifth  nerve.  (Hirschfeld.) 


I,  Gasserian  g-anglion. 
(2)  Ophthalmic  nerve. 

(3,  4,  5)  Its  frontal,  lachrymal,  and  nasal  branches. 

(6)  Lenticular  ganglion,  with  its  three  roots  and  its 

ciliary  offsets. 

(7)  Superior  maxillary  nerve  ; 

8  &  13,  its  orbital  or  temporo-malar  and  its  posterior 
dental  branches 
(9)  Meckel's  ganglion,  hanging  down  from  the  superior 
maxillary  nerve  by  the  spheno-palatine  branches 
of  the  latter; 

10,  large  superficial  petrosal  branch  of  the  facial,  con- 
stituting its  motor  root,  and  joining  with  the 
sympathetic  root  a  little  before  reaching  the 
ganglion  ; 

II,  palatine  nerves  passing  down  from  the  ganglion,  and 

entering  the  palatine  canals. 
(15)  The  inferior  maxillary  nerve,  with,  18,  its  masseteric 
and  deep  temporal  branches  divided. 


(16)  Auriculo-temporal  nerve,  arising  by  two  roots  which 
embraced  the  middle  meningeal  artery.  The  nerve 
is  seen  winding  round  the  neck  of  the  condyle  and 
the  temporal  artery,  and  anastomosing  with  the 
temporo-cervical  branch  of  the  facial ; 
17,  buccal  nerve. 

(19)  Inferior  dental  nerve,  with  its  branches  to  the  molar  & 
bicuspid  teeth,  and  its  terminal  or  mental  branch, 
20. 

(21)  Lingual  or  gustatory  nerve,  receiving  the  chorda 

tympani  from  the  facial,  22. 
(23)  Facial  nerve,  dividing  into  its  two  terminal  branches, 
temporo-  and  cervico-facial,  the  latter  anastomosing 
with  the  auriculo-temporal. 
C,  D,  temporal  &  internal  maxillary  arteries  ; 
F,  middle  meningeal  in  the  partly  opened  foramer 
rotundum ; 

c,  orbicularis  oris,  partly  cut  away  ; 

d,  Steno's  duct,  piercing  the  buccinator  ; 
/,  externa]  pterygoid,  divided. 


(See  Figure  448,  p.  226a,  for  deeper  dissection  of  the  same  part.) 


BEANOHES  of  the  INTERNAL  MAXILLARY. 
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Tympanic  -  Through  Glaserian  fissure  to  tympanum,  where  joins  with  stylo-mastoid. 

Middle  or  Great  Meningeal  -  Through  foramen  spinosum,  and  divides  into: 

Anterior  Branch  -  Across  great  wing  of  sphenoid  to  groove  or  canal  on  anterior  inferior 
angle  of  parietal,  and  divides  into  numerous  branches  to  dura  mater  &  skull. 
POSTEKIOR  Branch  -  Crosses  squamous  portion  of  temporal  bone,  and  divides  into  similar 
branches.    Gives  twigs  to  facial  nerve  through  hiatus  Fallopii,  which  twigs 

join  with  stylo-mastoid. 

Small  Meningeal  -  Arises  frequently  from  preceding;  through  foramen  ovale  to  dura  mater  of 

middle  fossa. 

Inferior  Dental  -  With  inferior  dental  nerve,  similarly  dividing  opposite  first  bicuspid  tooth 

into  incisor  &  mental  branches,  and  likewise  giving  off 
Mylo-hyoid  branch  -  Along  mylo-hyoid  groove  to  mylo-hyoid  muscle. 

Deep  Temporal  -  Two,  anterior  and  posterior.    Ascend  between  temporal  muscle  &  pericranium. 
Pterygoid  -  Vary  in  number  and  precise  mode  of  origin. 
Masseteric  -  Through  sigmoid  notch  to  masseter. 

Buccal  -  Forwards  upon  buccinator  to  structures  of  cheek,  joining  with  facial. 

Alveolar  -  Descends  upon  tuberosity  of  superior  maxilla,  and  divides  into  numerous  branches  to 

molar  teeth,  gums  &  lining  membrane  of  antrum. 

Infraorbital  -  Through  infraorbital  canal  with  superior  maxillary  nerve.     Sends  small  twigs 
into  orbit,  and  others  to  front  teeth  through  canals  in  anterior  wall  of  antrum, 
and  divides  beneath  levator  labii  stiperioris  into; 
Ascending  branches  -  To  inner  angle  of  eye,  where  they  join  with  nasal ; 
Descending  branches  -  To  upper  lip ;  join  with  transverse  facial,  superior  coronary  & 

buccal. 

Vidian  -  With  vidian  nerve  through  vidian  canal  to  upper  part  of  pharynx  &  Eustachian  tube; 

gives  a  twig  to  tympanum. 

PterygO-Palatine  -  With  pharyngeal  or  pterygo-palatine  nerve  through  pterygo-palatine  canal 

to  upper  part  of  pharynx  &  Eustachian  tube. 

Superior  or  Descending  Palatine  -  Descends  with  anterior  or  great  palatine  nerve  through 
posterior  palatine  canal,  sending  twigs  to  soft  palate.  Forwards  in  groove  on 
hard  palate,  giving  twigs  to  mucous  membrane  &  gums,  and  ascends  through 

incisor  foramen  to  join  artery  of  septum. 

Nasal  or  Splieno-Palatine  -  Through  spheno-palatine  foramen  with  superior  nasal  &  naso- 
palatine nerves,  and  divides  into : 
Internal  Branch  or  Artery  gp  Septum  -  Downwards  &  forwards  along  septum,  and 

joins  with  termination  of  descending  palatine. 
External  Branches  -  Two  or  three  to  mucous  membrane  of  outer  wall  of  nose,  and  to 

ethmoidal  &  sphenoidal  cells  k  Antrum. 
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INFERIOR  MAXILLARY  NERVE. 


The  largest  of  the  three  divisions.    Both  sensory  &  motor,  its  two  roots  uniting  immediateiy 

after  their  exit  from  foramen  ovale. 

Divides  a  few  lines  below  base  of  skull  into : 

ANTERIOR  or  SMALLER  DIVISION  —  Prinoipally  motor.    Divides  into  : 

Masseteric  Br.  -  Outwards  above  external  pterygoid  muscle  and  through  sigmoid 
notch  to  masseter.    Gives  off  a  twig  to  temporo-maxillary  articulation  &  some. 

times  one  to  temporal  muscle 

Deep  Temporal  Brs.  -  Two,  anterior  &  posterior.    Outwards  above  external  ptery. 

goid  muscle  and  reflected  upwards  at  pterygoid  ridge  to  temporal  muscle.  Are 
sometimes  joined,  anterior  one  with  buccal  nerve,  posterior  one  with  masseteric. 
Buccal  Br.  -  Pierces  external  pterygoid,  and  forwards  on  buccinator,  giving  filaments 

to  temporal  muscle,  integument  &  mucous  membraue. 
Pterygoid  Brs.  -  Two,  to  internal  &  external  pterygoid  muscles.    Branch  to  internal 
pterygoid'  gives  off  motor  root  to  otic  ganglion.    Branch  to  external  pterygoid  ia 

frequently  derived  from  buccal, 


POSTERIOR  or  LARGER  DIVISION  —  Sensory  with  a  few  motor  fibres.  Divides 

into: 

Auriculo-teniporal  N.  -  Has  generally  two  roots  which  embrace  middle  meningeal 
artery.    Backwards  beneath  external  ptei-ygoid  &  neck  of  condyle ; 
Upwards  with  temporal  artery  between  condyle  &  external  ear  under  cover  of 

parotid  gland,  and  divides  into: 
Auricular  Brs.  -  Inferior  &  superior,  to  outer  surface  of  pinna,  join. 

ing  with  great  auricular. 
Temporal  Brs.  -  Anterior  &  posterior;  with  branches  of  temporal 
artery  to  skin  of  temporal  region  &  vertex. 
Joins  facial  nerve  behind  neck  of  condy  le  usually  by  two  branches ;  gives 
off  sensory  root  of  otic  ganglioxi  and  filaments  to  parotid  gland  & 

t emp or o - m  axill ary  ar ticul ation. 
Gustatory  or  Lingual  N.  -  Between  the  two  pterygoid  muscles,  where  it  lies  on 
inner  side  &  in  front  of  inferior  dental  nerve,  and  is  joined  by  chorda  tympanij 
Above  deep  portion  of  submaxillary  gland  &  along  side  of  tongue,  crossing  Whar- 
ton's duct. 

Supplies  mucous  membrane  of  mouth  &  gums,  submucous  glands,  conical  &  fun- 
giform papillae  and  mucous  membrane  of  tongue. 
Gives  sensory  branches  to  submaxillary  ganglion,  and  anastomoses  with  hypo- , 
glossal  nerve  on  anterior  margin  of  hyo-glossus  &  near  tip  of  tongue,  i 

Inf.  Dental  N.  -Between  the  two  pterygoid  muscles,  where  lies  behind  &  on  outer 

side  of  gustatory; 

Between  ramus  &  internal  lateral  ligament  of  temporo-maxillary  articulation  to 
dental  foramen,  where  gives  off  nerve  to  mylo-hyoid  muscle. 
Along  inferior  dental  canal,  giving  branches  to  molar  &  bicuspii  teeth,  &  divi- 
des at  mental  foramen  into: 
Incisor  Br.  -  Onwards  in  dental  canal  to  canine  &  incisor  teeth. 
Mental  Br.  -  Divides  beneath  depressor  anguli  oris  into  numerous 
branches  to  muscles,  skin  &  mucous  membrane  of  lower  lip. 
NERVE  TO  MYLO-HYOID  -  Along  groove  on  inner  surface  of  ramus  to 
under  surface  of  mylo-hyoid  &  anterior  belly  of  digastric 
N. — All  the  terminal  branches  of  the  5th  nerve  upon  the  face. 

join  with  facial  nerve. 


HEAD   &  NECK. 


V. 

SUB- MAXILLARY  REGION. 
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MUSCLES. 


Digastric  -  Digastric  groove  on  inner  side  of  mastoid  process.  -  Perforates  stylo-hyoi 
and  is  held  in  connection  with  body  &  great  cornu  of  hyoid  bone  by  an  apor 
eurotic  loop  lined  with  synovial  membrane,  from  which  loop  it  is  reflecte 
upwards  &  forwards  to 

Rough  depression  on  inner  lip  of  lower  border  of  jaw  bone  close  to  syc 
physis.  -  S.,  posterior  belly  by  facial  nerve,  anterior  belly  by  mylo-hyoi' 
branch  of  inferior  dental  nerve. 

Stylo-Hyoid  -  Middle  of  outer  surface  of  styloid  process. 

Body  of  hyoid  bone  at  its  junction  with  great  cornu.  -  S.  by  facial  nervf^ 

Blylo-Hyoid  -  Whole  length  of  mylo-hyoid  ridge. 

Body  of  hyoid  bone  &  median  raphe  from  hyoid  bone  to  symphysis, 
mylo-hyoid  branch  of  inferior  dental  nerve. 

Genio-Hyoid  -  inferior  genial  tubercle. 

Anterior  surface  of  body  of  hyoid  bone.,  -  S.  by  hypoglossal  nerve. 
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Fig.  400.— the  submaxillary  triangle.  (Holden.) 
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Fitt.  402.— MUSCLKS  OK  THE  TONGL'K.  (Gray.) 
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FACIAL  ARTERY. 


Arises  above  lingual  beneath  thin  anterior  margin  of  sterno-mastoid. 
Forwards  &  upwards  beneath  posterior  belly  of  digastric  &  stylo-hyoid  &  submaxillary  gld. 
Crosses  jaw  bone  in  front  of  masseter. 

Forwards  and  upwards  to  angle  of  mouth  upon  buccinator  &  beneath  platysma. 
Upwards  beneath  zygomatici  and  upon  levator  anguli  oris  and  the  levators  of  the  lip  & 
ala  of  the  nose  to  inner  canthus,  where  becomes  angular  artery  and  joins 

with  ophthalmic. 

Is  very  tortuous  in  its  course.    Facial  vein  lies  behind  it,  and  is  less  tortuous.    Gives  oflF 

branches: 

Inferior  or  Ascending  Palatine  -  Dips  beneath  ramus  of  jaw.  Ascends 
between  stylo-glossus  &  -pharyngeus  and  then  upon  superior  constric- 
tor in  front  of  ascending  pharyngeal,  and  supplies  tonsil  &  soft  palate. 
'  Tonsillar  - -Ascends  upon  and  perforates  sup.  constrictor  to  tonsil  &  root  of  tongue. 

Submaxillary  -  Three  or  four,  to  submaxillary  gland  &  surrounding  muscles. 

Submental  -  Forwards  on  under  surface  of  mylo-hyoid,  and  between  it  and 

digastric  to  symphysis,  where  ascends  upon  chin. 
Inf.  Labial  -  Forwards  beneath  depressor  anguli  oris,  below  following  artery  to 

tissues  of  lower  lip. 

Inf.  Coronary  -  Forwards  beneath  depressor  anguli  oris,  and  tortuoua  course 
through  substance  of  orbicularis  and  between  it  &  mucous  membrane, 
■    '  anastomosing  with  its  fellow. 

«'     '  Sup.  Coronary  -  Larger  and  more  tortuous ;  similar  course  along  free  edge  of 

<      V  upper  lip,  giving  twigs  to  ala  and  artery  of  septum  to  septum  of  nose. 

Lateralis  Nasi  -  To  ala  and  dorsum  of  nose. 

Angular  -  To  inner  canthus,  supplying  lachrymal  sac  and  anastomosing  with 

nasal  branch  of  ophthalmic. 
All  these  branches  anastomose  freely  with  each  other,  with  those  of  the  oppo- 
site side,  and  with  the  mental,  transverse  facial,  infra-orbital,  ophthal- 
mic,  sublingual,  posterior  superior  or  descending  palatine  and  ascending 

pharyngeal  arteriea. 


THE  SALIVARY  GLANDS— 2nd  Tablet. 


SUBMAXILLARY  GLAND 

Intermediate  in  size  between  parotid  &  snblingfaal.    Presents  two  portions  t 

Superficial  Portion  -  The  largest. 

Covered  by  -  Skin,  superficial  fascia,  platysma,  deep  fascia,  body  of  lower  javr 
Rests  upon  -  Stylo-  &  hyo-glossi   &  mylo-hyoid. 
Separated  posteriorly  from  parotid  by  —  Stylo-maxillary  ligament. 
Grooved  posteriorly  dr»  above  by  -  Facial  artery. 
Deep  Portion  -  The  smallest. 

Prolonged  upwards  forwards  &*  inwards  round  Wharton's  duct,  between  myk 
hyoid  and  hyo-  &  genio-hyo-glossi  &  below  gustatory  nerve 

WHAKTON'S  DUCT  —  Upwards  forwards  &  inwards  with  deep  portion  of  the  glan 
on  inner  side  of  sublingual  gland,  and  opens  on  summit  of  a  small  papill 
on  side  of  fraenum  linguae.    Is  about  2  inches  long,  and  has  much  thinne 
walls  than  Steno's  ductj  it  receives  a  few  of  the  ductus  Riviniani 
Tessels  &  Nerves  -  Arteries,  from  facial  &  lingual.  -  Nerves,  from  submaxillar 
ganglion,  sympathetic  &  mylo-hyoid  branch  of  inferior  denta 

SUBLINGUAL  GLAND 

The  smallest,  flattened,  &  almond-shaped. 

Projects  beneath  mucous  membrane  of  floor  of  mouth  in  the  shape  of  a  firm  anterc 

posterior  cresi 

Lies  upon  mylo-hyoid  by  side  of  frsenura  linguae  &  in  sublingual  fossa  of  lowe 

jay 

Has  behind  it  dr»  on  its  inner  side  genio-hyo«glossus,  gustatory  nerve,  Wharton' 

duct  &  deep  portion  of  submaxillary  glanc 

DUCTUS  RIVINIANI  —  From  8  to  20.  Open  most  of  them  directly  into  th 
mouth,  some  into  Wharton's  duct.  One,  longer  than  the  others,  the  due 
of  Bartholin,  which  is  sometimes  derived  in  part  from  submaxillary  gland 
accompanies  the  Whartonian  duct,  and  opens  into  it  or  near  it  on  floor  o 

moutl 

Vessels  &  Neevbs  -^r^mVj,  from  sublingual  &  submental  branches  of  facial. 

Nervesy  from  gnatatori 
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HYPOGLOSSAL  NERVE 


Arisob  by  ten  or  twelve  filaments  from  groove  oeUveen  anterior  pyrnviid  dr"  olivary  body  in  a  linv 
continuous  with  that  of  the  anterior  roots  of  the  spinal  nerves.  These  filamenta 
form  two  bundles  which  perforate  dura  mater  separately,  and  pass  together  through 
anterior  condyloid  foramen. 

Passes  downwards  and  forwards  between  pneumogastric  &  spinal  accessory  ns.,  with  former  of 
wiiich  it  is  intimately  connected,  and  between  int.  jugular  vein  &  int.  carotid. 
Loops  round  occipital  artery  and  passes  forwards  across  external  carotid  below  post,  belly  of 

digastric. 

Passes  beneath  posterior  belly  of  digastric  &  stylo-hyoid  and  crosses  hyo-glossus,  near  ant. 

border  of  which  it  auasLutuoses  with  gusluLory 
Passes  beneath  mylo-hyoid  to  muscles  &  substance  of  the  tongue. 

BRS.  OF  COMMUNICATION  —  Join  with. 

G.  of  the  trunk  of  the  pneumogastric  5  ^ 

Sup.  cervical  g.  of  the  sympathetic;       \  Arise  near  base  of  sknlL 
Loop  between  the  two  first  cervical  ns.  J 

Gustatory  u.  —  Arises  near  ant.  border  of  hyo-glossua. 

BRS.  OF  DISTRIBUTION  -  Are  the: 

Descendens  Noni  —  Long  &  slender.    Arises  just  beneath  occipital  artery. 

Passes  downwards  &  forwards  across  sheath  of  carotid  vessels.  (Somoiimet 
within  the  sheath,  either  over  or  beneath  int.  jugular  vein). 
Near  mil ;  J '.e  of  neck  forms  a  loop  with  Communicans  Noni,  from  convexity 
of  which  loop,  brs.  are  given  otf  to  sierno-hyoid  &  -thyroid  and 

omo-hyoid 

This  br.  is  believed  to  derive  its  real  origin  principally  from  the  1st 
&  2ud  cervical  ns.,  and  to  have  little  more  than  an  apparent 
origin  from  the  hypoglossal,  due  to  a  temporary  aunesion  ol 
its  fibres  to  those  of  that  nerve.  Sometimes,  owing  to  similar 
adhesions,  it  appears  to  arise  from  the  pneumogastric  either 

wholly  or  in  part 

Brs.  to  Thyro-hyoid  &  Genio-hyoid  —  A.rise  on  surface  of  hyo-glosbus. 

Brs.  to  Stylo-glossus,  Hyo-glossus,  Genio-hyo-glossus  &  subs- 
tance of  the  tongue.  —  AHsb  beneath  mylo-liyoid. 


LINGUAL  or  GUSTATORY  NERVE. 


Ffom  posterior  or  larger  division  of  inferior  m axillary. 

Between  the  two  pterygoid  muscles,  where  it  lies  on  inner  side  and  in  froiu  oi  inferior  dental  nervo,  aric 

is  joined  by  chorda  tympani 
Abovodeep  portion  of  submaxillary  gland  and  along  si'ie  of  tongue,  crossing  Wharton's  duct. 
Supplies  mucous  membrane  of  mouth  and  gums,  submucous  glands,  conical  and  fungiform  papillaa  anc 

mucous  membrane  of  tongue 

Gives  sensory  brancaes  to  submaxillary  ganglion,  and  anastomoses  with  hypo-glo-^sal  nerve  or 

anterior  margin  of  hyo-glossus  and  near  tip  o.  *ongu«» 


SUB-MAXILARY  GANGLION. 


Beddish  grey  circular  body  about  the  size  of  a  pin's  head  situated  between  gustator 
nerve  &  deep  portion  of  submaxillary  gland.    It  presents 

THREE  ROOTS:  1 

Sensory  Root  -  From  gustatory  nerve  by  several  small  filaments. 
Motor  Root  —  From  facial  nerve  through  chorda  tympani. 
Sympathetic  Root  -  From  plexus  around  facial  arter^^, 

BRS.  OF  DISTRIBUTION  —  Five  or  six  to  mucous  membrane      month,  Wharton'f 

duct  <^  submaxillary  olanrl 


Fig.  403.— the  inferior  maxillary  nerve.  (Hirschfeld.) 


(1)  Small  or  motor  root  of  the  fifth  nerve,  passing 
beneath  the  sensoiy  root  and  the  Gasserian 
ganglion,  and  joining  the  front  part  of  the  inferior 
maxillary-  just  below  the  foramen  ovale,  at  2, 
whence  arise  the  mixed  branches  of  the  nerve  (all 
shown,  except  the  nerve  to  the  internal  ptery- 
goid), i.e., 

5,  buccal  nerve  ; 

6,  nerve  to  external  pterygoid  ; 

7,  masseteric  &  deep  temporal,  divided. 

(8)  Ling-ual  or  gustatory  nerve,  receiving  the  chorda 


tynipani,  9,  which  is  seen  to  arise  from  the  facial  in 
the  lower  part  of  the  aqueductus  Fallopii,  and  to 
])ass,  in  the  tympanum,  between  the  handle  of  the 
malleus  and  the  long  process  of  incus. 

( 1 3)  Submaxillary  ganglion ;  GL,  sublingual  ganglion 
sometimes  present ; 
15,  anastomosis  with  the  hypoglossal. 

(17)  Inferior  dental  nerve  (divided),  with  its  mylo-hyoid 
branch,  18  ; 

19,  its  incisor  branch  ; 

20,  its  mental  branch  cut  short. 


(',)      (3)  (2) 


(11)  11 


(10) 


Via.  404.— ORIGINS  OF  THE^flTIl,   IOtii,  llTII, 


1,  the  medulla  oblongata,  showing-  its  lateral  aspects. 

(2)  9th  or  glosso-pharyngeal  nerve. 

(3)  loth  or  pneumogastric  nerve  ;  its  superior  laryngeal 

branch,  4. 
(5)  iith  or  spinal  accessory  nerve  ; 

6,  7,  8,  9,  the  four  first  cervical  nerves  ;  the  two  first 
are  thoroughly  exposed,  and  show  the  ganglia  on 
their  posterior  roots,  -  that  of  the  first  nerve  being- 
(juite  small. 
10)  Lingual  or  gustatory  nerve. 

11,  17)  Hypoglossal  nerve,  first  at  its  origin,  then  in 
the  anterior    condyloid   foramen,    and  between 


the   spinal    accessory  &  pneumogastric  nerves, 
finally  on  the  hyoglossus  muscle. 
12.  13,  its  anastomoses  -w  ith  the  first  and  second  cervical 
ner\'es  ; 

16,  its  branch  to  the  thyro-hyoid  ; 

18,  19,  20,  its  branches  to  the  muscles  of  the 
tongue,  including-  its  recurrent  branch  to  the 
stylo-g-lossus  and  its  loop-like  anastomosis  with  the 
gustatory  ; 

14,  15,  descendens  and  connnuuicaus  liypoglossal 
nerves. 

(See  expl.,  p.  223k.) 


Fig.  405.— .iacobson's  and  Arnold's  nejues,  and  their  communications.  (Hirschfeld.) 


9,  petrous    ganglion    of   the   glosso-pharyngeal,  or 
ganglion  of  Andersh  ; 

10,  Jacobson's  nerve  ; 

11,  its  filament  to  the  carotid  plexus,  12  ; 

18,  large  deep  petrosal  nerve  joining  the  large  superficial 
]>etrosal,  and  going-  with  it  to  ^leckel's  ganglion  ; 

(See  expl 


14,  small  deep  petrosal  nerve  joining  the  small  superficial 
petrosal  nerve,  F>1,  and  going  with  it  to  the  otic 
ganglion,  16 

17,  18,  19,  l)ranches  of  distribution  of  Jacolison's  nerve 
to  the  fenestra  rotunda,  fenestra  oxalis,  and 
Eustachian  tube. 

;28h.) 


FlO.  400.  — DISTIJIIUJTION   OF    MNCil  AL,    I'XKlIMOGASTli  IC, 
IIYI'OfiljOSSAI,,   AM)   SI'IN'AI.  ACCKSSOltV  NKIiVKS. 

(Sappo\-,  Ifirschfcld.) 

1,  lirif^ual  oi- g-ustatory  iifr\f  ;  lii,  li\ |)Oj4lossal 
nerve,  with  its  l)i-ancli  to  tlie  th yro-hyoid,  2  )  ;  21,  its 
anastomosis  with  the  liiiunal  ;  1.),  (Icsi-ciidfiis  cci-x  icis  : 
]4,  coimimnicaHs  cei\  icis  ;  ]'),  17,  Is,  J:),  hi-uK-lies 
from  the  ansa  hyi)o;4lossi  to  tfic  stenio-liyuid  and 
thyroid  and  omo-liyoid.    (See  expl.,  ]).  •22.Sk.) 


Chorda  tympani  n.  , 
Gustatory  n  

Closso-pharyngeal  n. 

Hypoglossal  n. 
Occipital  a.  . 

Submaxillary  gan- 
glion   

Duct  of  submaxillary 
gland, 

SJiddle  constrictor  m. 
Lingual  a.  .  .  ,  . 
Dcsceudcns  noiii  n.  . 


Fio.>  4117.  — TiiK  siDK  OK  THE  TO.vouK.  (llolden.) 


Fig.  408.— the  deep  arteries  of  the  head  and  neck.  ((Jray.) 


LINGUAL  ARTERY 


Arises  a  little  below  hyoid  bone  beneath  thin  anterior  margin  of  sterno-mastoid. 
Upwards  &  forwards  upon  middle  constrictor  to  great  cornu  of  hyoid  bone. 
Horizontally  forwards  above  great  cornu  beneath  hyo-glossus,  digastric  &  stylo-hyoid. 
Upwards  on  genyo-hyo-glossus. 

Forwards  with  gustatory  nerve  on  under  surface  of  Hngualis  inferior,  and  then  beneath 
mucous  membrane  to  tip  of  tongue  under  name  of  ranine.  -  Gives  off  bra: 

Hyoid  -  Small ;  along  upper  border  of  hyoid  bone  and  joins  with  its  fellow. 

Dorsalis  LingUSe  -  A-Scends  on  genyo-hyo-glossus  to  dorsum  of  tongue,  epi- 
glottis, soft  palate  &  tonsil. 

Sublingual  -  Forwards  between  mylo-hyoid  &  mucous  membrane  to  sublingual 

gland. 

Ranine  -  The  terminal  branch;  joins  with  its  fellow  at  tip  of  tongue. 


GLOSSO-PHARYNGEAL  NERVE. 


Arises Jrovi  groove  betioeen  oltvary  d-^  resiifor/n  bodies  above  pneilmogastric. — ts  the  smallest  of  the 

nerves  leaving  the  cranium  througti  the  jugular  foramen. 
Through  anterior  &  inner  part  of  jugular  foramen  in  front  of  pueumogastric  &  spinal  accessor) 
and  in  a  separate  sheath,  grooving  lower  border  of  petrous  portion  of  temporal  bone  and 

presenting  two  ganglia 

Sup.  or  Jugular  G.  ok  Ct.  Of  the  Koot  —  Small,  and  involves  only  the  outer  fibres; 
Inf.  or  Petrous  G.  or  G.  of  Andersch  —  Larger,  and  involves  whole  of  fibres. 
Gives  off  from  petrous  ganglion  : 

T'nnpank  branch  or  yacobson's  nerve,  described  below  ; 

Anastomotic  br.  to  ganglion  of  the  root      to  auricular  br.  of  the  pueumogastric  } 
and  from  a  little  below  the  g  mglion: 

Anastomotic  br.  to  facial  nerve.  —  This  branch  pierces  post,  belly  of  digastric. 
Downwards  «fc  forwards  in  front  of  pneumogastric  &  between  int.  carotid  &  int.  jugular  vein. 
Beneath  styloid  process  &  muscles  connected  with  it  to  lower  border  of  stylo-pharyngeua. 
Curves  inwards  upon  stylo-pharyugeus  &  middle  constrictor. 
Beneath  hyo-glossus  to  mucous  membrane  of  fauces  &  base  of  tongue. 


BRANCHES 


Tympanic  Br.  or  JaCObson's  N.  —  Arises  from  petrous  ganglion. 

Ascends  through  small  canal  in  petrous  bone  to  tympanum,  where  divides  into 

Brs.  of  Communication  —  IlIq  carotid  plexus  and  great  6^  small  petrosal 

branches  of  facial, 

Bks.  of  Distribution  —  To  fenestra  rotunda,  fenestra  oralis     mucous  mem 

brane  of  Eustachia  n  tube. 

Carotid  Brs.  —  Descend  on  internal  carotid  artery,  and  join  pharyngeal  brs.  of 

pneumogastric,  sup.  laryngeal  &  sympathetic, 
Pharyngeal  Brs.  — Three  or  four;  form  pharyngeal  plexus  by  joining  opposite 
middle  constrictor  witli  pharyngeal  brs.  of  pneumogastric,  sup.  laryngeal  & 

sympathetic 

Muscular  Brs.  —  To  stylo-pharyngeus  &  constrictors  of  pharynx. 

Tonsillar  Brs.  —  To  tonsil,  forming  tonsillar  plexus,  branches  of  which  are  distri 

buted  to  soft  palate  it  rauons 
Lingual  Brs.  —  To  mucous  membrune  of  base  <fe  sitio  ol  toniri-o. 
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THE  TONGUE-lst  Tablet. 


Presents  for  exainination : 
BASE  -  Connected  to : 

Soft  palate  -  By  anterior  pillars  of  fauces  j 

Pharynx  -  By  snperior  constrictors  of  pharynx  &  mnooTis  membrane  % 
Epiglottis  -  By  three  folds  of  mucous  membrane,  the  glosso- epiglottic  ligaments  j 
Hyoid  bone  -  By  hyo-glossi  &  genio-hyo-glossi  muscles. 

APEX -Free. 

UPPER  SURFACE  OR  DORSUM  —  Rough  in  its  anterior  two-thirds,  where  it 

presents  the  papillae  minifnes  or  conicce  et  filifornies^  and  the  papillae  media  or  fungi' 
formes  \  smooth  in  its  posterior  third,  or  behind  the  papillse  maximce  or  circunivallntce, 
where  it  presents  the  projecting  orifices  of  numerous  mucous  glands. 
UNDER  SURFACE  —  Connected  to  hyoid  bone  &  lower  jaw  by  hyo-glossi  &  genio-hyo. 

glossi  muscles,  and  from  sides  of  which  the  mucous  membrane  is  reflected  over 
floor  of  mouth  to  inner  surface  of  gums,  forming  in  front  a  prominent  fold,  the 

frwnum  linguas. 

STRUCTURE  of  the  TONGUE 

Presents  for  examination : 
Osteo-fibrous  Support -Consists  of  J 
Hyoid  Bone  ; 

Median  Fibrous  Septum  -  Thickest  behind,  where  it  is  attached  to  epi- 
"  glottis. 

Hto-glossal  Membrane  -  Connects  under  surface  of  tongue  to  hyoid  bone . 

To  these  may  be  added  th« 
Thick  mucous  Membrane  on  the  dorsum  op  the  organ. 
Muscular  fibres  -  Vide  next  Tablet. 
Mucous  Membrane  -  Vide  next  Tablet  but  one. 

Vessels  &  Nerves. 

Arteries  -  Lingual^  inferior  or  ascending  palatine  t3ratich§i  of  facial.  Ascending 

pharyngeal. 

Yeins  -  Partly  correspond  to  arteries,  partly  open  into  pterygoid  plexus. 
Lymphatics  -  To  submaxillary  glands. 
Nerves  -  Are  the :  -  i 

Gustatory  to  mucous  membrane  of  anterior  two-thirds,  ^ 
Glosso'pharyngeal  to  mucous  membrane  of  posterior  third  &  sides  j 
Hypoglossal  to  the  muscles. 

Jntemai  branch  of  the  superior  laryngeal  sends  a  few  twigs  to  mu- 
cous membrane  of  base.  —  A  few  small  ganglia  are  found 
(Kolliker,  Bemak)  upon  the  glosso.pharyngeal  and,  in  th« 
sheep  &  calf,  upon  tho  gustatory. 
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THE  TONGUE— 2nd  Tablet. 

MUSCULAR  FIBRES. 

Form  extrinsic  &  intrinsic  innscl©s. 


EXTRINSIC  MUSCLES 

Are  the : 

Stylo-gloSSUS  -  Anterior  &  outer  aspect  of  styloid  process  near  its  apex  &  stylo-! 

maxillary  ligamentj 
Side  of  base  of  tongue  externally  to  hyo-glossus,  dividing  into : 
Longitudinal  portion  -  Forwards  along  side  of  tongue,  and  blends  witK 

lingualis  inferior  in  front  of  hyo-glossus, 
Transverse  portion  -  Decussates  with  hyo-glossus  &  with  its  fellow. 

Hyo-glossus  -  Side  of  body,  lesser  comu  &  whole  length  of  great  cornu  of  hyoid 
bone  (  basio-glossus,  chondro-glossus,  cerato-glossus ) 
Side  of  under  surface  of  tongue  between  stylo-glossus  &  lingualis 

inferior. 

Genio-liyO-gloSSUS  -  By  a  short  tendon  from  Buperior  genial  tubercle  on 
inner  surface  of  bo3y  of  jaw-bone  close  to  symphysis, 
Whole  length  of  under  surface  of  tongue  internally  to  lingualis  in- 
ferior,  side  of  pharynx,  body  of  hyoid  bone. 

Palato-glossus  or  Constrictor  Isthmi  Faucium  -  Anterior  surface  of 

soft  palate  close  to  uvula. 
Side  of  base  of  tongue,  blending  with  stylo-glossus. 

INTRINSIC  MUSCLES 

Are  the : 

Lingualis  transversus  -  Median  septum. 

Sides,  and  sides  of  dorsum.  -  Forms  the  chief  bulk  of  the  tongue. 

Lingualis  Superior  -  Stratum  of  longitudinal  or  slightly  oblique  fibres  thickest^?) 

in  front,  and  covering  dorsum  of  tongue  beneath  the  mucous 
membrane  to  which  the  individual  fibres  are  attached. 

LinguaJis  Inferior  -  Longitudinal  band  of  fibres  along  whole  length  of  under 
surface  of  tongue  between  hyo-glossus  &  genio-hyo-glossus. 
Blends  with  stylo-glossus  in  front  of  hyo-glossus. 

Lingualis  Perpendicularis  -  Set  of  vertical  or  slightly  oblique  fibres  from 
central  part  of  dorsum  to  sides  of  under  surface,  forming  curves 

concave  upwards  &  outwards. 
The  outer  parts,  or  cortex,  of  the  tongue  are  firm,  and  consist  mainly  of 
longitudinal  fibres;   the  central  part,  or  nucleus,  is  softer,  and 
ojflsifits  mainly  of  transverse  &  vertical  fibres  intermingled  with 

adipose  tissue. 
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Fig.  409.— the  arteries  of  the  hcalv  and  pace.  (Gray.) 


I 


Fig.  410.— dorsum  of  the  tongue.  (Morris.) 
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THE  TONGUE— 3rd  Tablet, 


MUCOUS  MEMBRANE. 


Thick  &  rough  on  anterior  two-thirda  of  dorsum,  sides,  &  tip  •  thin  &  smooth  on  posterior 

third  of  dorsum  &  on  under  surface. 
Consists  of  a  cutis  or  corium  dense  &  very  similar  to  that  of  the  skin,  and  of  a  thick  layer 

of  squamous  epithelium  j  and  presents  : 

PAPILLA  —  Highly  sensitive  vascular  projections  divisible  into  simple  and  compound. 

The  former  are  similar  to  the  papillae  of  the  skin,  and  cover  whole  of  tongue ;  the 
latter,  which  are  themselves  studded  with  simple  papillae,  are  found  on  rough 
surface  only,  and  are  divided  according  to  their  size  &  shape  into : 

Papillse  Maximse  or  Circumvallatse  -  -From  7  to  12 ;  situated  at  junction  of 
middle  &  posterior  thirds  of  dorsum,  where  they  are  arranged  in  two  rows 
oblique  backwards  &  inwards,  which  rows  meet  at  foramen  coecum  and  form 
together  an  inverted  V.  They  consist  of  a  central  conical  projection,  the 
base  of  which  is  free  while  its  apex  is  attached,  which  projection  is  contained 
in  a  cup-shaped  depression  bounded  itself  by  a  prominent  circular  rim.  -  The 
foramen  ccBcum  is  the  central  depression,  usually  large,  which  lodges  the 
central  papilla,  itself  frequently  small. 

Papillse  Medise  or  Fungiformes  -  Club-shaped,  and  present  narrow  attached  & 
rounded  free  extremities.  Sparingly  scattered  over  anterior  two-thirds  of 
dorsum,  collected  in  greater  numbers  over  sides  &  tip. 

Papillse  Minimse,  or  Conicse  et  Filiformes  -  Tapering  or  cylindrical,  closely 
packed  over  whole  of  rough  surface,  and  arranged  in  rows  which  are  vertical 
on  borders  &  tip,  and  which  are,  on  dorsum,  parallel,  posteriorly,  to  the  rows 
of  circumvallate  papillae,  but,  anteriorly,  more  directly  transverse.  -  The 
simple  or  secondary  papillae  borne  by  the  filiform  papilla  contain  a  few  elastic 
fibres,  and  their  epithelial  sheaths  are  prolonged  beyond  them  sometimes  to 
the  extent  of  forming  a  pencil  of  almost  hair.like  fibres. 

In  the  fungiform  &  circumvallate,  and  probably  also  in  the  filiform 
papillae,  the  nerves  form  plexuses,  from  which  small  brush-like  filaments  are 
given  off  to  the  secondary  papillae.  These  filaments  are  believed  to  terminate 
in  the  deep  extremities  of  spindle-shaped  nucleated  bodies  similar  to  the 
olfactory  cells  of  Shultze  (Billroth,  Key). 

GLANDS -Are: 

Follicular  -  Aggregated  on  posterior  third  of  dorsum  behind  papillae  circumvallatfe, 
and  very  similar  to  the  follicular  recesses  of  the  tonsils. 

Racemose  -  I^ie  beneath  &  in  front  of  foregoing,  and  over  sides  &  under  surface  of 
tongue.  On  under  surface  near  tip  they  are  collected  into  two  small  oblong 
maisses  first  described  by  Blandin  &  Nuhn. 
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THE  TASTE-BUDS. 


Are  flask -like  bodies  discovered  by  Loven  &  Scbwalbe  in  the  thick  epithelial  layer  which 
surrounds  the  sides  of  the  circumvallate  papillae  of  the  base  of  the  tongue,  and  which  have 
also  been  found  of  late  on  some  of  the  fungiform  papillae  and  on  the  epiglottis.  They  are 
pyriform  in  shape.  Their  bases  rest  upon  the  chorium.  Their  apices  project  between  the 
superficial  epithelial  cells,  and  present  a  minute  opening,  from  which  a  bundle  of  thread-like 
processes  are  seen  to  emerge. 

They  consist  of  modified  epithelial  cells,  disposed  perpendicularly  to  the  surface,  which 
cells  may  Ibe  divided  into  superficial  &  deep.  The  superficial  cells  are  flattened,  or  ribbon-like, 
tapering  at  each  end,  and  joined  together  at  their  sides,  so  as  to  enclose  the  deeper  cells,  as,  i^ 
the  flower-bud,  the  external  scales  surround  the  internal  folioles.  The  deeper  cells  are  spindle-l 
shaped,  enlarged  in  their  middle,  where  they  present  a  prominent  nucleus,  and  tapering  at  either- 
end.  Their  deeper  end,  which  is  sometimes  branched,  passes  down  into  the  chorium,  and,  it  is 
said,  becomes  connected  with  a  nerve-fibril.  Their  more  superficial  end  is  prolonged  into  one  of 
the  thread-like  processes,  which  are  seen  to  project  from  the  opening  of  the  taste-bud.  The 
surrounding  epithelial  cells  are  flattened  around  the  taste-buds,  so  as  to  enclose  them  in  a  sao 
or  nest. 

The  taste-buds  are  now  believed  not  to  be  connected  ■mth  the  sense  of  taste,  since  they 
are  found  on  the  epiglottis,  which  is  not  endowed  with  taste. 


HEAD    &  NECK. 

VI. 

THE  ORBIT- 
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THE  ORBIT. 


Quadrilateral  pyramidal  fossa  looking  forwards  &  outwards  and  formed  by  seven  bone! 

the  frontal,  ethmoid,  sphenoid  (  which  enter  into  formation  of  both  orbits),  supt 

rior  maxillary,  malar,  lachrymal  &  palati 
Communicates  with  cranium,  and  with  nasal,  temporal,  zygomatic  &  spheno-maxillari 
fossss  through  optic  foramen,  nasal  duct  &  sph©no-m axillary  fissurt 

Presents : 

ROOF  —  Formed  by  orbital  plate  of  frontal  &  lesser  wing  of  sphenoid.   Is  concave,  and  pre 

sents  the  suture  between  the  foregoing  bones,  and  in  front  th 
Lachrymal  fossa  for  lacrymal  gland,  and  a  I 
Depression  ( fovea  trochlearis  )  for  pulley  of  superior  oblique.  || 

FLOOR  —  Formed  by  upper  or  orbital  surface  of  superior  maxillary  and  orbital  processes  c| 
malar  &  palate  bones.   Presents  the  sutures  between  foregoing  bones,  thl 
Infra-orbital  groove  for  infra-orbital  vessels  &  nerve,  which  becomes  converted  in  front  intl 

Infra-orbital  canal ;  and  also  at  its  anterior  k  inner  part  a 
Depression  for  inferior  oblique  muscle. 

INNER  WALL  —  Formed  from  before  backwards  by  nasal  process  of  superior  maxillary 
lachrymal,  os  planum  of  ethmoid,  body  of  sphenoid.  Is  antero-posteric 
in  direction  and  parallel  to  its  fellow,  and  presents  the  sutures  betwee 

foregoing  bones  and  th  idfa 

Lachrymal  groove  for  lachrymal  sac. 
Crest  of  lachrymal  bone  for  tensor  tarsi  muscle. 

OUTER  WALL  —  Formed  in  front  by  orbital  process  of  malar  bone,  and  behind  by  antt 
rior  or  orbital  surface  of  great  wing  of  sphenoid.  Is  very  oblique  forward 
&  outwards  being  nearly  at  right  angles  with  its  fellow,  and  presents  th 

suture  between  foregoing  bones,  and  th 

Orifices  of  one  or  two  malar  canals, 
S77iaU  spine  for  lower  head  of  external  rectus. 

ANGLES : 

SUP.  EXTERNAL -Presents: 

Articulation  of  frontal  with  malar  bone  &  orbital  plate  of  sipfeenoid, 
Sphenoidal  fissure  or  foramen  lacerum  anterius  for  3rd,  4th  &  6th  nerves  and  ophthalmi 

nerve  &  veil 

SUP.  INTERNAL  -  Presents 

Suture  connecting  frontal  with  lachrymal  &  os  planum,  in  which  suture  are  the 

Anterior  ethmoidal  canal  for  nasal  nerve  &  anterior  ethmoidal  vessels,  and  the 
Posterior  ethmoidal  canal  for  posterior  ethmoidal  vessels. 
INF.  EXTERNAL  -  Presents 

Spheno' maxillary  fissure  for  infra-orbital  vessels  &  nerve  and  ascending  branches 

Meckel's  gangUoi 

INF.  INTERNAL -Presents 

Articulation  of  superior  maxillary  &  palate  bones  with  lachrymal  &  os  planum. 

CIRCUMFERENCE  OR  BASE  —  Quadrilateral,  looks  forwards  &  outwards.  ] 
bounded  by  supra-orbital  arch  and  external  &  internal  angular  process( 
of  frontal,  anterior  border  of  orbital  surface  &  nasal  process  of  superic 
maxillary,  and  anterior  border  of  malar  bone.  Presents 
Supra-orbital  notch  or  foramen  for  supra-orbital  vessels  &  nerve  j  and  assists  in  formic 
r?    Lachrymal  groove  for  lachrymal  sac. 


APEX  —  Corresponds  to  optic  foramen  fo-r  optic  nerve  &  ojahthalmic  artery. 
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Fig.  412.— relations  of  structures  in  the  cavernous  sinus.  (Gray.) 


Fig.  413. — medulla,  tons,  crura  cp:rf,bri,  and 

OTHER  central  I'ARTS  OF  THE  BRAIN,  SH0WIN(4 
APl'ARENT  ORIGINS  OF  THE  CRANIAL  NERVES, 
THE  SECOND  AND  THE  FOURTH  EXCEPTED.  ((ilUlill.) 

The  nerves  are  marked  in  Roman  figures,  I.  to 
IX.,  according  to  Willis's  classification.  II.,  optic 
nerve,  with  the  optic  tract.  II'.,  and  tlie  inter- 
nal and  external  geniculate  bodies,  v,  c  ;  III., 
third  nerve  or  motor  oculi ;  IV.,  fourth  ner\  e, 
trochlearis  or  patheticus  ;  V.,  the  tw  o  roots, 
anterior  small  or  motor,  and  posterior  large  or 
sensory,  of  the  fifth  nerve  ;  VI.,  sixth  netxe  ; 
VII.,  facial  nerve,  with  the  auditory  nerve,  marlced 
b,  to  its  outer  side;  VIII.,  pneumogastric  nerve, 
with  the  glosso-i^haryngeal  nerve,  marked  n, 
above  it,  and  the  spinal  accessory  nerve,  marked 
b,  below  it ;  pa,  anterior  pj'ramid  ;  o,  oli\  ar\ 
)ody. 


Fig.  414.~the  same  parts  seen  from  behind,  showing  the 

APPARENT  ORIGINS   OF   THE  SECOND   AND   FOURTH  NERVES. 

(Testut.) 

S  and  y,  anterior  and  posterior  quadrigemiiial  bodies  with 
lU  and  10',  their  respective  brachia  ;  5  and  6,  internal  and 
external  geniculate  bodies  ;  7,  optic  tract ;  15,  H5,  apparent 
origin  of  fourth  nerve  from  upper  part  of  ^'alve  of  Vieussens. 
(For  deep  origins  of  the  above  nerves,  see  pp.  152k  to  w.) 
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Fig.  416.— the  cranial  nerve^  piercing  the  dura  mater.  (Hirschfeld.) 
The  nerves  are  marked  in  common  figures,  1  to  12,  according-  to  Sommering's 
classification. 
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FOURTH  NERVE,  TROCHLEARIS  or  PATHETICX3S. 


Arises  from  upper  part  of  valve  of  Vieussens  immediately  behind  the  testis.    Is  the  smallest 

of  the  cranial  nerves. 

Crosses  processus  e  cerebello  ad  testes  and  winds  round  under  surface  of  crus  cerel  ri 

immediately  in  front  of  pons  Varolii 
Pierces  dura  mater  in  free  border  of  tentoriun  cerebelli  near  posterior  clinoid  process. 
Through  outer  wall  of  cavernous  sinus  below  3rd  nerve  and  above  ophthalmic  branch  of 
the  5th,  receiving  filaments  from  ophthalmic  branch  &  from  carotid  plexus: 
Through  highest  and  broadest  part  of  sphenoidal  fissure. 

Tnwards  above  levator  jialpebrse  superioris  to  orbital  surface  of  superior  oblique. 
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FIFTH  NERVE. 


Arises  by  two  roots,  anterior  small  or  motor,  posterior  large  or  sensory,  from  side  of  pons  Varolii 
nearer  to  upper  than  to  lower  border. 
Through  opening  in  dura  mater  near  apex  of  petrous  portion  of  temporal  bone.     Sensory  roofc  i 
to  Gasserian  ganglion;  motor  root  to  iaferior  maxillary  nerve  outside  cranium. 

Gasserian  gatnglion  -  Crescentic.    Situated  in  a  depression  near  apex  of  pe- 
trous portion  of  temporal  bone,  and  receives  filaments  from  carotid  plex. 
Gives  off  Jinteriorly  ophthalmic,  superior  &  inferior  maxillary  nerves,  and 
laterally,  small  branches  to  tentorium  cerebelli  &  dura  mater  of  middle  ' 
fossa,  and  one  to  6th  nerve  in  cavernous  sinus. 

OPHTHALMIC  NERVE  —  The  smallest  of  the  three  divisions  of  the  5th  pair. 

Through  outer  wall  of  cavernous  sinus  below  3rd  &  4th  nerves,  being  joined  by  filaments 
from  cavernous  plexus  and  frequently  from  4th  nerve,  and  giving  off  recurrent  branches 

to  tentorium. 

Divides  near  sphenoidal  fissure  into  lachrymal,  frontal,  nasaL 

LACHRYMAL  N.  —  The  smallest. 

Through  outer  &  nai  rowest  part  of  sphenoidal  fissure,  and  along  upper  border  of  exter- 
nal  rectus  to  lachrymal  gland,  conjunctiva  &  skin  of  upper  eyelid.  —  Joins  with  \ 

orbital  branch  of  superior  maxillary  nerve,  j 

FRONTAL  N.  —  The  largest.  I 
Th  rough  highest  &  broadest  part  of  sphenoidal  fissure;  I 
Along  middle  line  of  orbit  between  levator  palpebrae  superioris  &  periosteum,  and  divi- 

des  into:  \ 

SUPRAORBITAL  BR.  —  The  largest.    Through  supraorbital  foramen  or  notch,  S 
and  ascends  to  corrugator  supercilii,  occipito-frontalis  &  orbicularis  pal- 
pebrarum, and  to  periosteum  &  integument,  the  cutaneous  branches,  two 
in  number,  lying  at  first  beneath  the  mupcles.  ! 
SUPRATROCHLEAR  BR.  —  The  smallest.     Above  pulley  of  superior  oblique, 
and  same  destribution.    Joins  with  infratrochlear  branch  of  nasaL  I 
NASAL   N.— Intermediate  in  size.    Vide  p.  207.  '  !| 


205 


THIRD  NERVE  or  MOTOR  OCULI. 


Arises  from  inner  border  of  crus  cerebri  immediately  in  front  of  pons  Varoltt. 
Pierces  dura  mater  on  outer  side  of  and  a  little  behind,  anterior  clinoid  process. 
Through  outer  wall  of  cavernous  sinus  above  4th  nerve  &  ophthalmic  branch  of  5th,  being 

joined  by  filaments  from  cavernous  plexus. 
Divides  into  superior  &  inferior  branches,  which  pass  through  sphenoidal  fissure  between 

the  two  heads  of  external  rectus. 
SuPERlOK  Br.  -  The  smallest.     Inwards  above  optic  nerve  to  levator  palpebroe 

superioris  &  superior  rectus. 

Inferior  Br.  -  The  largest.    To  inte7'nal  dr'  inferior  recti  and  inferior  oblique.  — 
Short     "'Iotok  root  of  Le.\ticui.ak  Ga\gi.ion  is  derived  from  nerve  to 

iuiorior  obliqae, 
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MUSCLES. 


ORIGINS. 

Internal  &  Inferior  Eecti  &  Lower  Head  of  External  Rectus  -  incompieu 

fibrous  ring  termed  the  ligament  of  Zinii,  which  surrounds  optic  foramen,  except 
at  its  upper  &  outer  pr- -fc.  -  Lower  head  of  external  rectus  also  arises  from  & 
small  spine  on  orbital  surface  of  greater  wing  of  sphenoid. 

Superior  Rectus  &  Upper  Head  of  External  Rectus  -  Upper  margin  &  upper 

part  of  outer  margin  of  optic  foramen. 

Levator  Palpebrse  Superioris  -  Under  surface  of  lesser  wing  of  sphenoid  in  front 
of  optic  foramen  &  externally  to  supei'ior  oblique. 

Superior  Oblique  -  Under  surface  of  lesser  wing  of  sphenoid  in  front  of  optic  foramenj 
&  internally  to  levator  palpebrae  superioris. 

Inferior  Oblique  -  Depression  ou  orbital  plate  of  superior  maxilla  close  Lo  lachrymal" 
groove. 

INSERTIONS. 

The  Four  Recti  -  Fore  part  of  sclerotic  about  four  lines  from  cornea. 

Superior  &  Inferior  Oblique  -  Upper  &  outer  part  of  sclerotic  between  puperior  & 
external  recti  and  midway  between  cornea  &  optic  nerve. 

Levator  Palpebrae  Superioris  -  Upper  border  of  superior  tarsal  cartilage. 

NERVE-SUPPLY  —  Levator  palpebrae  superioris  &  superior  rectus,  upper  divisimpj 
^rd  nerve ;  -  internal  &  inferior  recti  and  inferior  oblique,  Icnver  division 
ofZrd  nerve:  -  superior  oblique,  \th  nerve ;  -  external  rectus,  mrvt 
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NASAL  NERVE. 


Intermediate  in  size  between  the  lachrymal  &  frontal. 

T?ftween  the  two  heads  of  external  rectus,  and  torwards  &  inwaras  across  optic  nerve. 
Through  anterior  ethmoidal  foramen,  and  through  gr-oove  on  cribriform  plate  &  slit  hy 

crisca  galli  to  nose,  where  divides  into 
Interxal  Br.  —  To  mucous  membrane  of  fore  part  of  septum; 
ExTEBXAL  Br.  —  In  groove  on  inner  surface  of  nasal  bone,  between  that  bone 
&  lateral  cartilage,  and  downwards  to  tip  of  nose  beneath  comprepsor 
nasi  supplying  mncous  membrane  &  integument. 

Gives  off: 

GAXGLIOXIC  BR.  —  Long  &  slender;  to  posterior  superior  angle  of  ciliary 

ganglion,  forming  its  long  or  sensory  root. 
LOXG  CILIARY  ZsS.  —  Two  or  three;  join  ciliary  nerves  from  ciliary  gang- 
lion.   (Vide  Ciliary  Ganglion). 
INFRATROCHLEAR  BR.  —  Beneath  pulley  of  superior  oblique,  where  joins 
with  supratrochlear  branch  of  frontal,  to  orbicularis,  lachrymal  sac,  carun. 

cula,  conjunctiva  (t  skin  of  eyehds. 


i 
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CILIARY,  OPHTHALMIC  or  LENTICULAR  GANGLION, 


fleddish  grey  quadrangular  body  of  the  size  of  a  pin's  head  situated  at  back  of  orbit  ori 

outer  side  of  optic  nerve.  —  Presents: 

THREE  ROOTS: 

Sensory,  or  Long  &  Slender  Root  —  From  nasal  branch  of  ophthalmic  to  post. 

erior  superior  angle  of  ganglion;  is  accompaniea  Dy  the  sympathetiu 
root,  which  is  sometimes  blended  with  it. 

Motor,  or  Short  &  Thick  Root  —  From  branch  of  drd  nerve  to  inferior  oblique 
to  posterior  inferior  angle;  is  occasionally  divided  into  two  parts. 

Sympathetic  Root  —  Long  &  slender  filament  from  cavernous  plexus ;  accom- 
pauies  sensory  root,  with  which  it  is  somoLiinos  blended.: 

BRS.  OF  DISTRIBUTION : 

Ciliary  Ns.  -■  Ten  or  twelv>e  from  ar.terior  angles  of  ganglion,  forming  a  small 

superior  &  a  large  inferior  bundle  j 
Forwards  above  &  below  optic  nerve  with  ciliary  branches  of  nasal ; 
Through  back  part  of  sclerotic,  and  in  grooves  on  its  inner  surface  to  ciliary 

mufeciu,  cox-uea  ^  iris. 
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OPHTHALMIC  ARTERY. 


Arises  from  iuternal  carotid  as  that  vessel  emerpres  from  caTe/taiis  vsinns  between  optio  nerve  i 

anterior  clinoid  prnces«. 

Through  optio  foramen  below  &  on  outer  side  of  optic  nerve. 

Over  optio  nerve,  and  forwards  beneath  superior  oblique  to  snperior  internal  angle  of  or^  it, 

where  divides  into  frontal  &  nasal. 

BRANCHES  May  be  divided  into  t 

ORBITAL  GROUP: 

Lachrymal  -  With  lachrymal  nerve  &  above  external  rectus  to  lachrymal  glanfi 
&  upper  eyelid.    Gives  off  small  malar  &  temporal  branches,  which  per- 
forate malar  bone  to  temporal  fossa  &  cheek. 
Supraorbital  -  With  frontal  nerve  &  above  the  muscles  to  supraorbital  foraineu, 
where  divides  into  superficial  &  deep  branches  to  integument  &  musplea 

of  forehead  &  pericrani'tai. 

Ethmoidal  - -^iiterior  &  posterior.  Through  anterior  &  posterior  ethraoijal 
foramina  (former  with  nasal  nerve),  giving  branches  to  ethmoidal  cells  ?i 
dura  mater,  and  then  through  foramina  in  cribriform  plate  of  ethmoid  to 

septum  &  outer  wall  of  nose 
Palpebral  -  Superior  &  inferior.    Encircle  eyelids  near  free  margin  &  beneath 
orbicularis,  and  anastomose  with  infraorbital  &  with  orbital  branch  o:' 

temporal. 

Frontal  -  From  orbit  at  its  superior  internal  angle  to  skin  &  muscles  of  forehead 

&  pericranium,  joining  with  supraorbital. 
ITasal  -  Above  tendo  oculi,  and  divides  into  dorsalis  nasi  to  dorsum  of  nose  and 

anastomotic  branch  to  angular  branch  of  facia. 

OCULAR  group: 

Muscular  -  Very  variable,  usually  divided  into: 

Superior  -  Smaller,  to  levator  palpebrse  superioris,  superior  rectus  &  aupe. 

rior  oblique ; 

Inferior  -  Larger,  to  inferior  oblique  &  the  other  recti,  and  gives  off  most  of 

the  anterior  ciliary  arteries. 

Ciliary  -  May  be  divided  into : 

SHORT  POSTEEIOU  -  Surround  optic  nerve,  and  through  sclerotic  a  lino  or 
two  from  the  nerve  to  ciliary  processes  &  choroijl 
LONG  -  Two.    Through  back  part  of  sclerotic,  and  between  sclerotic  &  choroiu 
on  either  side  of  eyeball  to  ciliary  body,  where  bifurcate  and  t\,rin 
great  arterial  circle  of  iris,  from  which  small  twigs  converge  to  frse 
margin  of  iris  forming  lesser  arterial  circln 
ANTERIOR  -  Chiefly  from  muscular.     Through  sclerotic  a  line  or  two  from 
margin  of  cornea  to  great  arterial  circle  of  iris 
Centralis  Retinse  -  Pierces  optic  nerve,  and  forwards  in  its  substance  tc 
retina.     In  foetus  a  small  branch  passes  forwards  through  vitreous 
body  to  posterior  part  of  capsule  of  lens. 
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SECOND  or  OPTIC  NEKVE. 

{Dissectioual  description ;  see  new  description^  page  2  28d,  and  note,  page  315.) 
Presents  for  examination  the  opUc  tract,  the  optic  commissure  &  the  optic  nerve  proper. 
OPTIC  TRACT 

Begins  in  the  anterior  &  posterior  qtiadrigeniinal  bodies  by  two  distinct  bundles  of  fibres,  which 
pass  between  the  corpora  geniculata  intei-num  et  externum^  beoomo  respectively  connected 
with  and  receive  fibres  from  the  latter,  unite,  and  receive  additional  fibres  from  the 
optic  thalaftms. 

Winds  obliquely  forwards  across  under  surface  of  crus  cerebri,  being  flattened  in  shape  and 

slightly  attached  to  the  crus  by  its  anterior  margin. 
Leaves  the  crus  as  a  round  bundle  and  becomes  connected  with  the  lamina  cinerea  &  the\ 

tuber  cinereum. 
Joins  its  fellow  to  form  optic  commissure. 

OPTIC  COMMISSURE  or  CHIASMA 

Is  formed  as  follows: 

A  few  of  the  outer  fibres  of  each  optic  tract  pass  into  the  optic  nerve  of  the  same 

side. 

The  mass  of  the  fibres  decussate,  and  pass  into  the  optic  nerve  of  the  opposite  side. 

A  few  of  the  innermost  fibres,  termed  the  inter-cerebral  fibres,  pass  back  to  the  cere- 
brum, forming  the  posterior  fibres  of  the  commissure  and  the  innermost 
fibres  of  the  optic  tract  of  the  opposite  side. 

A  few  similar  fibres,  termed  the  inter-retinal  fibres,  pass  along  the  anterior  border 
of  the  commissure  from  one  optic  nerve  to  the  other, 

OPTIC  NERVE 

Through  optic  foramen,  being  surrounded  by  a  tubular  process  of  the  dura  mater,  which, 

as  the  nerve  enters  the  orbit,  subdivides,  and  both  citatiaues  the  sheath  of  the  optio 

nerve,  and  forms  the  periosteum  of  the  orbit. 
Pierces  sclerotic  and  choroid  about  one  tenth  of  an  inch  to  the  ianer  side  of  the  axis  of  the 

eye,  and  expands  into  the  retina.  -  The  arteria  centralis  retinse  pierces  the  optio  nerve, 

and  runs  forwards  in  its  substance  to  the  retina. 
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Fig.  420. — MUSCLES  of  tiik  orbit  from  above. 
(Hirschfeld.) 


Ill  hotJi  Fvjures :  a,  lex  atoi-  palpebra;  superioris ;  b,  c,  d,  superior,  exteriial,  and  internal  recti ;  e,  f,  superior 
oblique  and  its  pullej- ;     inferior  oblique  ;  h,  inferior  rectus. 
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Fig.  422.— equatorial  section,  showing  back  part  of 
tenon's  capsule.   (Henle,  Wilson.) 

a,  c,  cut  edge  and  cavity  of  Tenon's  capsule  ;  b,  optic 
nei-ve,  with  small  portion  of  sclerotic  ;  7,  8,  9,  10,  12,  11, 
lev.  palp,  sup.,  sup.,  int.,  inf.,  &  ext.,  recti,  and  inf. 
oblique  ms.  ;  13,  lachryin.  gld. 
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Fig.  426.— TiihrxERVES  of  the  orbit,  seen  from  the  outer  side.  (Gray.) 
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SIXTH  NERVE  or  ABDUCENS. 


Arises  by  several  filaments  from  constricted  part  of  corpus  pyramidale  close  to  pons  Varolii 
or  from  lower  border  of  pons  itself.  —  Deep  origin  is  from  a  grey  nucleus  on  floor 

of  4tli  ventricle. 

Pierces  dura  mater  on  basilar  groove  immediately  below  posterior  clinoid  process. 
Forwards  on  floor  of  cavernous  sinus  on  outer  side  of  internal  carotid  artery,  receivinpf 
filaments  from  carotid  plexus,  Meckel's  ganglion  &  ophthalmic  nervo. 
Through  sphenoidal  fissure  beneath  the  other  nerves  &  above  ophthalmic  vein,  receiving 

filaments  from  sympathetic. 
Between  the  two  heads  of  external  rectus  to  ocular  surface  of  that  muscle. 
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THE  PHARYNX, 


Is  a  mnsctilo.membraiiotis  bag  extending  from  base  of  sknll  to  lower  border  of  cricoid  car 
tilage  in  front  &  5th  cervical  vertebra  behind ;  about  4^  inches  long ;  broadest  fron 
side  to  side,  its  greatest  breadth  being  comprised  between  cornna  of  hyoid  bone 

It  is  bounded  above  by  petrous  portion  of  temporal  bone  and  by  under  surface  of  body  o: 
sphenoid ;  -  not,  as  has  hitherto  been  stated,  by  basilar  process  of  occipital,  the  recti 
capitis  antici  muscles  passing  forwards  between  roof  of  pharynx  &  whole  length  ol 

that  process  (Thomson  &  Cleland), 

It  is  continuous  below  with  oesophagus. 

It  is  connected  behind  by  loose  areolar  tissue  to  the  cervical  vertebrsa  &  the  longi  colli  & 

recti  capitis  antici  muscles. 

In  front  it  is  attaolied  from  above  downwards  tot 
Inttrnal  pterygoid  plate  ; 
Pterygo-maxillary  ligament ; 
Lower  Jaw  ; 
Base  of  tongtie  ; 

Corniia  of  hyoid  bone  cfsr'  stylo-hyoid  ligament ; 
Thyroid  dr'  cricoid  cartilages. 

.   Laterally  it  is  in  relation  with  styloid  process,  styloid  &  pterygoid  muscles,  internal  carotid  , 
artery,  internal  jugular  vein,  glosso-pharyngeal,  pneumogastric,  spinal  accessory, 
hypoglossal  &  sympathetic  nerves;  and  also,  below,  with  lateral  lobes  of  thyroid  gland, 
common  carotid  artery  &  sterno-hyoid,  and,  in  front,  with  hyo-glossus  muscle  and 

lingual  artery  &  nerve. 
It  presents  seven  openings :  -  nares,  Eustachian  tubes,  mouth,  larynx,  oesophagus. 
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Fig.  430  —muscles  of  the  soft  palate.  (Gray.) 
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Fig.  434. — the  st  boccipital  rf.giox.  (Heath.) 

1,  occipital  artery  &  great  occipital  nerve  piercing  trapezius  ; 
6  &  8,  recti  capitis  postici  minor  and  major  ;  10  &  13,  superior  & 
inferior  oblique ;  3,  occipital  artery  ;  &,  vertebral  artery  ;  7, 
suboccipital  nerve  ;  9,  great  occipital  nerve  winding  round  interior 
oblique.   (See  expl.,  p.  228o.) 


Fig.  435.— muscles  of  the  soft  palate.  (Sappey.) 
1  azygos  uvouIec  ;  2,  levator  palati  ;  3,  palato-pharyngius. 
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Fig.  436. — pharynx  and  adjoining  structures  seen  from  behind.  (Morris.) 


215 


STRUCTURE  of  the  PHARYNX. 


Presents  three  coats,  which,  from  without  inwards,  are  muscular,  fibrous,  muoous;  and 

vessels  &  nerves. 

MUSCULAR  COAT  —  Is  formed  by  r 

Inferior  Constrictor  -  Side  of  cricoid  cartilage  J  oblique  line  on  outer  surface  of  ala 

of  thyroid  cartilage  &  surface  behind  it,  and  inferior  cornu. 

Eaph6  on  posterior  median  line  of  pharynx  ;  its  inferior  fibres  being  hori- 
zontal &  continuous  with  those  of  cesophagus,  and  its  superior  fibres  passing 
obliquely  upwards  and  overlapping  those  of  the  middle  constrictor.  -  S.  by 
pharyngeal  plexus  and  external  &  recurrent  laryngeal  nerves. 

IVEicLdle  Constrictor  -  Whole  extent  of  upper  surface  of  great  cornu  of  hyoid  bone, 
lesser  cornu,  stylo-hyoid  ligament. 

Raph6  on  posterior  median  line  of  pharynx ;  its  inferior  fibres  descending 
beneath  inferior  constrictor,  its  middle  fibres  being  horizontal,  and  its  sup- 
erior fibres  overlapping  superior  constrictor  &  stylo-pharyngens.  -  S.  by  pharyn- 
geal plexus. 

Superior  Constrictor  -  Lower  third  of  free  margin  of  internal  pterygoid  plate,  its 
hamul'ar  process,  &  contiguous  part  of  palate  bone ;  pterygo-maxillary  ligament ; 
alveolar  process  of  inferior  maxilla  above  mylo-hyoid  ridge ;  side  of  tongue. 

Eaph6  on  posterior  median  line  of  pharynx ;  its  superior  fibres  ascending 
by  means  of  strong  fibrous  band  below  mentioned,  to  pharyngeal  spine  on 
basilar  process,  its  lower  fibres  being  horizontal.  -  S.  by  pharyngeal  plexus. 

Stylo-pharyngeuS  -  inner  side  of  base  of  styloid  process. 

With  palato-pharyngeus  into  posterior  border  of  thyroid  cartilaere  &  side 
of  pharynx.  -  S.  by  pharyngeal  plexus  &  glosso-pharyngeal  nerve. 

Palato-pharyngeus  -  Posterior  surface  of  soft  palate  by  two  heads  separated  by 
levator  palati. 

With  stylo-pharyngeus  into  posterior  border  of  thyroid  cartilage  &  side 
of  pharynx.  -  S.  by  pharyngeal  plexus. 

SalpingO-pharyngeUS  (Santorini)  -  Small  fasciculus  from  outer  surface  of  cartila- 
ginous  portion  of  Eustachian  tube  to  stylo-pharyngeus,  with  which  it  blends 
inferiorlv.    Is  often  wanting. 

Other  accessory  muscles,  the  petro-,  spheno-,  &  occipito-pharyngei,  are 
also  described;  but  they  are  rarely  met  with. 
Eelations  -  The  constrictors  overlap  each  other  from  below  upwards.  The  stylo- 
pharyngeus  passes  between  superior  &  middle  constrictors;  the  superior 
laryngeal  nerve  between  the  middle  &  inferior  constrictors;  the  recurrent 
laryngeal  nerve  beneath  the  inferior.  -  (Vide  also  relations  of  pharynx  in 
foregoing  Tablet). 

FIBROUS  COAT,  or  PHARYNGEAL  APONEUROSIS  -  Thick  above,  thin 

below.  Attached  to  petrous  portion  of  temporal  bone,  under  surface  of  body  of  sphen- 
oid, and,  by  means  of  a  strong  fibrous  band  ( cranio-pharyngeal  ligament,  Thomson 
&  Cleland),  to  pharyngeal  spine  on  under  surface  of  basilar  process. 

IVrnnOTTS  MEMBRANE  —  Thick  on  under  surface  of  body  of  sphenoid;  covered  wiih 
MUCOUb  M^mJ3gA^^^  as  low  down  as  floor  of  nares,  with  squamous  epitheliam 

Selow      Beneath  it  are  found  numerous  glands,  which  are  simple  &  compound 

follicular  and  racemose. 

TTTTQQTT'T  ^  TsTERVES  —  Aeteeies.  Ascending  pharyngeal,  pterygo-palatine,  superior 
VESSELS  &^  NERVES^.^^^  ^^^^^.^^  ^^^^%^TofL*ok  '"'SvEs^'pro^ 

internal  jugulan  -Lymphatics.  Open  into  deep  glands  of  neck.  -  Neeves.  i)rom 
pharyngeal  plexus,  and  from  external  &  recurrent  laryngeal  nerves. 


THE  SOFT  PALATE. 


Musculo-membranouB  fold,  which  forms  an  incomplete  septum  between  the  mouth  and 

pharynx.    Presents ; 

Anterior  Surface  -  Concave ;  presents  a  median  raph6,  continuous  with  that  of  hard  palate. 

Posterior  Surface  -  Convex,  continuous  with  floor  of  nasal  fosss9  j  presents  the  median  pro- 
jection of  the  azygos  uvulse. 

Upper  Border  -  Attached  to  posterior  border  of  hard  palate. 

Lower  Border  -  Free ;  presents  the  uvula  and  the  anterior  &  posterior  pillars,  which  tyrol 
latter  embrace  the  tonsil. 
ANTErioR  Pillars  -  Downwards  &  forwards  to  sides  of  base  of  tongue  j  contain  palato- 
glossi  muscles. 

Posterior  Pillars  -  Downwards  &  backwards  to  sides  of  pharynx ;  contain  palato^ 
pharyngei  muscles  Are  rather  broader  and  approach  nearer  to  each  other; 
than  the  anterior. 

Isthmus  Faucium  -  Is  the  space  bounded  by  the  free  border  &  pillars  of  the  soft 
palate,  the  tonsils,  and  the  base  of  the  tongue. 


STRUCTURE  of  the  SOFT  PALATE 

Presents  for  examination : 

APONEUROSIS  —  Blended  with  tendon  of  tensor  palati.    Is  thickest  above,  where: 
it  is  attached  to  posterior  border  of  hard  palate. 

MUSCLES  —  Five  on  each  side : 

Levator  Palati  -  Under  surface  of  apex  of  petrous  portion  of  temporal  bonei 
and  outer  aspect  of  cartilaginous  portion  of  Eustachian  tube. 

Posterior  surface  of  soft  palate  between  the  two  heads  of  origin  of; 
palato-pharyngeus.  -  S.  by  post,  or  small  palatine  branch  from  Meckell's  g.  j 

Tensor  or  Circumflexus  Palati  -  Scaphoid  fossa  at  base  of  internal  ptery- 
goid  plate ;  spine  of  sphenoid  j  anterior  aspect  of  cartilaginous  portion  of 
Eustachian  tube. 

Winds  round  hamular  process  and  expands  upon  anterior  surface  oi 
aponeurosis  of  soft  palate.  -  S.  by  a  branch  from  otic  ganglion. 

Palato-glossuS  -  Anterior  surface  of  soft  palate. 

Posterior  part  of  side  of  tongue,  where  it  blends  with  stylo-glossus. 

Palato-pharyngeus  -  Posterior  surface  of  soft  palate  by  two  heads  separated 
by  the  levator  palati. 

Posterior  border  of  thyroid  cartilage  &  sides  of  pharynx. 

Azygos  Uvulse  -  Posterior  nasal  spine  of  palate  bone  &  aponeurosis  of  soft 
palate. 

Uvula.  -  S.  by  posterior  or  small  palatine  branch  from  Meckell's  gangl. 

MUCOUS  MEMBRANE  —  Thin ;  covered  with  squamous  epithelium,  except  near 
Eustachian  tube,  where  the  epithelium  is  columnar  &  ciliated.  Numeroua 
mucous  glands  are  found  beneath  it,  especially  over  posterior  surface  & 
uvula,  in  which  latter  situations  they  form  a  continuous  layer. 

VESSELS  &  NERVES  —  Arteries.  Inferior  or  ascending  palatine,  posterior  or 
descending  palatine,  ascending  pharyngeal,  dorsalis  linguae,  tonsillar.  - 
Yeins.  Join  the  tonsillar  &  pterygoid  plexuses.  -  Lymphatics.  To  glands 
beneath  angle  of  jaw.  -  Nerves.    From  fifth,  facial  &  glosso-pharyngeal. 
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SHORT  POSTERIOR  CRANIO-VERTEBRAL  MUSCLES. 


Rectus  Capitis  Posticus  Major  -  Spinous  process  of  axis. 

Into  and  beneath  outer  part  of  inferior  curved  line  of  occipital  bono. 

Kectus  Capitis  Posticus  Minor  -  Tubercle  on  posterior  arch  of  atlas. 

Into  and  beneath  inner  part  of  inferior  curved  line  of  occipital  bono, 

Obliquus  Capitis  Inferior  -  Spinous  process  ®f  axis. 

^  Extremity  of  transverse  process  of  atlas. 

Obl(|UUS  Capitis  Superior  -  Extremity  of  transverse  process  of  atlas. 

Occipital  bone  between  the  two  curved  lines  externally  to  the  complezas  & 
rectus  capitis  posticus  major. 

These  muscles  are  supplied  by  the  posterior  branch  of  the  subocoipital 
nerve ;  the  inferior  oblique  is  also  supplied  by  the  great  occipital 
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THE  VERTEBRAL  ARTERY 


Arises  from  tipper  &  back  part  of  first  portion  of  subclavian. 
Upwards  &  backwards  to  foramen  in  transverse  process  of  6th  cervical  vertebra,  passing  behini 
vasculo-nervous  bundle  of  the  neck  and  more  particularly  behind  inferior  thyroid  artery  i 
internal  jugular  vein,  and  then  between  scalenus  anticus  &  longus  coll 
Upwards  through  the  series  of  foramina  in  the  transverse  processes  as  far  as  upper  border  of  axi 
with  the  vertebral  vein  and  a  plexus  of  the  sympathetic,  the  artery  lying  between  the  vei 
which  is  in  front,  and  the  cervical  nerves  which  emerge  behind  from  the  intervertebrs 

foramint 

Upwards  &  outwards  to,  and  then  through,  foramen  in  transverse  process  of  atlas. 
Backwards  &  inwards  behind  lateral  mass  in  groove  on  posterior  arch  of  atlas,  lying  in  the  triai 
gular  space  between  the  recti  &  obliqui  muscles,  and  being  crossed  by  the  posterior  branc 

of  the  suboccipital  nerve  and  covered  by  the  complexu 
Pierces  posterior  occipito-atloid  ligament,  and  enters  the  skull  through  the  foramen  magnum. 
Winds  round  medulla  oblongata  between  hypoglossal  nerve  and  anterior  root  of  suboccipita 
ascends  obliquely  between  anterior  surface  of  medulla  oblongata  &  basilar  process,  an 
joins  its  fellow  opposite  lower  border  of  pons  Varolii  to  form  basilar  trunl 

BRANCHES  —  Are  cervical  &  cranial. 

CERVICAL: 

Muscular  -  Several,  small,  to  the  deep  muscles  of  the  neck.  ^ 
Lateral  Spinal  -  Through  intervertebral  foramina,  and  divide  into  t  8 
Ant.  Branch  -  To  posterior  surface  of  bodies  of  vertebrae  j  ^ 
Post,  Branch  -  To  roots  of  nerves,  cord  &  its  membranes. 

CRANIAL : 

Posterior  Meningeal  -  Two  or  three,  small,  to  dura  mater  of  cerebellar  fossa. 
Posterior  &  Anterior  Spinal  -  Arise  respectively  behind  upper  part  of  coi 

and  in  front  of  meduU 
The  two  posterior  descend  behind  the  roots  of  the  spinal  nerves  j 
The  two  anterior  unite  into  a  single  trunk,  which  descends  along  midd' 

line  of  cor 

Both  join  with,  and  are  reinforced  by,  the  numerous  spinal  branches  derive 
from  the  vertebral,  ascending  cervical,  inferior  thyroid,  the  intercosta 
lumbar,  ilio-lumbar  and  lateral  sacral ;  and  are  thus  each  of  them  ooi 
tinned  as  small  tortuous  vessels,  or  rather  as  a  series  of  inosculatir 
vessels,  down  to  the  extremity  of  the  cord,  where  they  resolve  into  twi{ 

to  Cauda  equia 

Posterior  Inferior  Cerebellar  -  Backwards  round  medulla  between  pneum 
gastric  &  spinal  accessory  nerves,  and  over  restiform  body  to  medif 
fissure  or  valley  on  under  surface  of  cerebellum.  Gives  off  an  offset  ' 
"under  surface  of  cerebral  hemisphere  and  twigs  to  choroid  plexus  of  41 

ventriol, 


Figs.  43Ca  &  b.— mi  scles  op  tiir  piurvxx.    (A,  Ellis ;  B,  Sappey.) 

In  A  :— A,  B,  C,  inferior,  middle,  &  superior  constrictors ;  L),  stylo-pharyngens ;  F,  U,  levator  &  tensor  palati  ;  I, 
buccinator ;  K,  hyoglossus  ;  1,  2,  i^Iosso-pharyngeal  &  hypoglossal  nerves  ;  4,  5,  superior,  external,  and  inferior  or  recurrent 
laryngeal  nerves. 

In  B  : — 1  to  4,  superior  constrictor,  showing  its  origin  from  2,  the  inner  plate  of  the  pterygoid  process,  3,  the  pterygo- 
maxillary  ligament ;  5  to  8,  middle  constrictor  ;  9  to  12,  inferior  constrictor  ;  13,  13,  stylo-pharyngeus  ;  15,  16,  stylo-  and 
hyo-glossi ;  17,  niylo-hyoid  ;  18,  buccinator  pierced  by  Steno's  duct ;  19,  20,  tensor  &  levator  palati  ;  21,  crico-thyroid. 


Fit;.  43CC.— SAGITTAL  SECTION-  THROI  GII  PHABYXX  AXD  SITRROUN'mXCi  PARTS.  (SappeV.) 


1,  2,  ?,,  4,  anterior  aperture,  and  superior  and  inferior  lateral  cartilages  of  nose ;  5,  G,  7,  superior  turbinated  process 
and  meatus,  middle  turbinated  process  and  meatus,  inferior  turbinated  process  and  meatus  ;  8,  sphenoidal  sinus  ;  9,  11, 
posterior  nares  ;  10,  opening-  of  Eustachian  tube  ;  12,  soft  palate  ;  14,  15,  hard  palate  ;  16,  17,  tongue  with  its  median  fibrous 
septnni ;  18,  19,  20,  genio-hyo-glossus,  genio-hyoid,  and  mylo-hyoid  muscles,  the  latter  in  section  ;  21,  22,  23,  anterior  and 
posterior  pillars  of  soft  palate,  and  tonsil ;  24,  25,  26,  27,  pharynx  and  glands  of  base  of  tongue  ;  28,  29,  30,  cavity  and 
ventricle  of  larynx,  and  epiglottis ;  31  to  37,  sections  of  hyoid  bone,  thyroid  cartilage,  thyro-hyoid  membrane,  back  and 
front  parts  of  cricoid  cartilage,  and  crico-thryoid  membrane. 


Fig.  439. — occipito-atloid  and  atlo-axoiu  ligaments,  front  view.  (Gray.) 


AND  ATLO-AXOID  LIGAMENTS  AS  SKKN  FROM   IXTKRIOR  OF  SPINE.  (Gray.) 
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THE  TWO  FIRST  SPINAL  NERVES. 


POSTERIOR  DIVISION  OF 

First  Cervical  Nerve  (Suboccipital)  -  Larger  than  anterior.  Emerges  between  oocipifeal 
bone  &  posterior  arch  of  atlas  just  behind  vertebral  artery,  enters  triangle  form3!l  by  small  postor- 
ior  cranio-vertebral  muscles,  supplies  these  muscle?  &  complexas,  and  joins  with  posterior  division 
of  2nd  cervical  nerve.  Sometimes  gives  off  a  small  cutaneous  branch,  which  branch,  when  it 
exists,  accompanies  occipital  artery  fco  integument  of  lower  &  back  part  of  occiput,  and  ioias  with 

great  &  small  occipital. 

Second  Cervical  Nerve  -  Three  or  four  times  as  large  as  anterior  division,  and  the  largest  of  the 
posterior  cervical  nerves.    Emerges  between  posterior  arch  of  atlas  &  lamina  of  axis,  supplies  iufer- 
ior  oblique,  and  after  joining  with,  posterior  division  of  1st  &  3rd  cervical  nerves,  divides  into: 
External  Branch  -  Similar  to  external  branches  of  six  lower  posterior  cervical  nerves,  but  somewhat 
larger,  joins  with  corresponding  branch  of  3rd  posterior  cervical  nerve,  and  supplies  the  same 

muscles,  &  also  the  complexaa. 

Internal  Branch  (Great  Occipital  Nerve)  -  Crosses  triangle  formed  by  posterior  cranio-vertebral 
muscles,  pierces  complexas  &  trapezius,  joins  with  small  occipital  &  with  ascending  twig  from 
internal  branch  of  posterior  division  of  3rd,  and  supplies  integumeat  of  back  of  head  as  far  aa 

vertex;  gives  off  an  auricular  branch  to  back  of  ear. 


ANTEEIOR  DIVISION  OF 

■Pircif  rpVTri^cjl  -NTprvfi  rSnboGClDital)  -  Small.    Emerges  between  occipital  bone  & 

First  Geryical^Nerve^^^^  ^^^^^^^   p^^^^^  ^^^^^^^^     ,,,3^  side  o 

vertebral  artery  &  rectus  lateralis  muscle,  crosses  foramen  m  transverse  Process  ot 
atlas,  and  descends  in  front  of  this  process  to  join  with  ascendmg  branch  of  the 
second.  Supplies  the  rectus  lateralis  &  the  recti  capitis  antici  major  &  minor,  and 
communicates  with  the  pneumogastric,  hypoglossal,  &  superior 

^  -1  <rM       •     1  •^Tr^v„T«     T  5,rD-Pr  <-han  foreo'oino",  but  still  much  smaller  than  the  poster- 

Second  Cervxoal  Ner^e  -  L^^^^^^^^^  °'f  j!!,*  S 

of  axis,  passes  forwards  between  transverse  processes  o  the  same  vertebra 

Bide  of  vertebral  artery,  and  divides  into  an  asceading  ^"^'^  '^^ 

first  nerve,  and  a  descending  branch.  whJ»i  the  second.    G.«es  qff  the  smal 
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ABTICULATIONS  of  the  CRANIUM  with  the^SPINE 

Are  the  occipito-otloid  and  occipiio-axoid  artionlations,  from  which  articulations  the  ath-axoi 

articiilation  cannot  well  be  poparatei 

OCCIPITO-ATLOID  ARTICULATION  —  consists  of  a  double  artlnodia  betwee 
condyles  of  occipital  and  superior  articular  surfivces  of  atlas;  the  condyles  bein 
convex  from  before  backwards  &  inwards  and  looking  downwards  &  outwards,  an 
the  articular  surfaces  of  the  atlas  being  concave  from  before  backwards  &  inwarc 
and  looking  upwards  &  inwards.    The  ligaments  are: 
Capsular  -  Two.   Thin  &  loose;    surround  the  arthrodial  articulations.    The  synovij 
membranes  of  these  articulations  often  communicate  with  that  of  th 
.    .    _     .   .  syndesmo-odontoid  articulatioi 

Ant.  OcCipitO- Atloid  -  Two : 

Superficial  -  Strong  rounded  cord  from 

Basilar  ^'O^rss  to    -  Anfrn'rr  tubercle  of  atlas. 
Deep  -  Thin  &  oroad  membrane  from 

Avt^i'ior  n-.orgin  of  jorcnifij  magi:uvi  to    -  Ufpcr  border  of  anterior  arch  of  ath 
Post.  Occipito- Atloid  -  Thin  &  broad  membrane  from 

Fosterior  margin  of foramm  nui^sum  to  —  Upper  border  of  posterior  arch  of  atU 
It  is  perforated  on  either  side  by  vertebral  artery  &  suboooipital  i 
Lateral  Occipito- Atloid  -  Two.    Strong  bands  from 

jugnlc}r  process  t  o    -  Base  of  transz'erse  process  of  at  as, 

OCCIPITO- AXOID  ARTICULATION  —  No  direct  contact  between  the  two  bone 

but  the  two  bones  are  firmly  connected  together,  nevertheless,  by  the  following  ligtat 
Occipito- Axoid  -  strong  broad  band  exjianded  superiorly,  and  which  may  be  considere 
as  a  oontinuatioDi  upwards  of  the  posterior  common  ligament  of  the  bodU 

of  the  vertebrre ;  frw 

Basilar  groove  of  occipiiaJf  where  it  becomes  continuous  with  dura  mater  i 

skull,  to    -  Posteru^r  surface  of  body  of  axis.  —  It  covers  and  conceals 

^     .  . .     ^  ,      X   .  ,    rri,        .      ,  .     ,1.  1.  cruciform  ligamei 

OCCipito-Odontoid  -  Three,  two  lateral  &  one  median. 

Lateral  Occinxo-OroNTOirt  ok  Check  Ligaments  -  Strong  rounded  cords  from 

Kc'U^h  Srpressicn  on  :h'f:crsi,:'e  if  condyles  ofiWir:Ajl  to-Sides  of  odontoid pr.  near  its  aft, 

Median  OK  SusrKNSOKT  OcciriTO-OnoNTOiD  Ligament  -  Strong  band  from 

Anierior  margin  ofrlvc:*>:cn  f.-Oi^nurn  to    -  Apex  of  odontoid  pnx-ess.  -  This  bandi 

situated  between,  &  blended  superiorly,  with  deep  anterior  oecipito-atlni 

ligt.,  on  the  one  hand,  &  upper  fasciculus  of  ci"uciform  ligt.  on  the  oUm 

Vertical  Fasciculus  of  Crvcifokm  Ligt.  -  V.  below. 

ATLO- AXOID   ARTICULATION   —  is  a  comrlex  articulation  consisting:  L  of 
double  arihredia  between  the  articular  processes,  the  articular  surfaces  of  whio 
are  lari^e,  flat,  circular,  and  inclined  downward?  &  o;it\Yards.    2.  of  a  double  did 
throsis  rotatorins  between  the  anterior     posterior  surfaces  of  the  odontoid  proow 
on  the  one  hand,  and  the  posterior  ^  anterior  surfaces  respectively  of  the  anteria 
arch  of  the  atlas  A  of  the  transverse  ligament,  on  the  other  hand,  (atlo-odontoid  < 
syndesmo-odontoid  articulations,  Cruveilhier).    The  ligaments  ami 
Capsular  -  Two.    Thin,  loosi',  strongest  externally  j  surround  the  two  arthrodiaa,  'f 
Ant.  Atlo-Axoid  -  Two :  ' 

SvPERFiciAL  -  Strong  rounded  cord  from  i 
An^eTi,>r  tubercle  of  atlas  to    -  Base  of  odontoid  proccess     front  of  body  i^^'.^jxr.  | 
Deep  -  Thin     broad  membrane  from  j 
Lo7oer  border  <f  anterior  arch  ^f  atlas  to  -  Base  oj  odontoid proce'^s     '  . '  '<vd ' 

Post.  Atlo-Axoid  -  Thin  »!sr  broad  membrane  from 

l.^:t>ef  border  of  postericfr  arcJi  of  c^tlas        -  Upper  border  of  

Transverse  -  Strong  transverse  band,  broadest  in  middle,  which  dividos  ring  oi  at'.ns  iut 
a  small  anterior  part,  in  which  anterior  part  the  neck  of  the  odontoi 
process  is  firmly  constricted,  and  a  much  larger  posterior  part,  whic 
transmits  the  cord  &  its  membranes  &  the  spinal  accessory  nerves.  ]' 

is  attached  on  each  side  to:l 
Tubercle  on  inner  surfjcerfloterol  mass  of  atlas  -  Its  an  erior  s  rface  is  lined  wit: 
synovial  membrane  of  syndesmo-odontoid  articulation.     From  its  upp*j 
&  lower  bordei"s,  or  rather  fr  m  its  posterior  surface,  are  civen  off  tn' 
fasciculi,  which  pass  upwards  ^  downwards  to  be  attached,  the  one  to  th 
hasilar ^roo:>ey  tie  other  to  posren'or  s-wface  of  b.\jy  of  ,2xis  ;  with  the  trann 
verse  bai.d,  these  vertical  fasciculi  term  the  cru^'ifornj  ^ 
The  synovial  membrane  of  ihe  syndesmo-odontoid  articulation  oft«i 
communicates  with  one  or  both  of  those  of  the  i^ooipito-ntloid  arthrodial 


HEAD    &  NECK, 

VIII. 

NASAL    FOSS^,    AND    DEEP  VESSELS 
&    NERVES    OF  NECK. 
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THE  NASAL  FOSS-aSl. 


Two  narrow  irregular  cavities  comprised  between  the  orbits  &  superior  maxillary  bones, 
and  between  the  roof  of  the  mouth  &  the  front  part  of  the  base  of  the  skull 

Termed  by  ethmoid,  sphenoid,  frontal,  superior  maxillary,  nasal,  palate,  inferior  turbin. 

ated  &  vomer  (all  the  bones  of  the  face  except  malar  &  inferior  maxillary) 

Communicate  with  orbit  (nasal  duct),  mouth,  (anterior  palatine  canal),  cranium  (olfactory 
foramina),  spheno-maxillary  fossa  (spheno-palatine  foramen),  and  with  the 
frontal,  ethmoidal,  sphenoidal,  &  maxillary  sinuses.  -  Present 

ROOF  —  Narrow,  and  is  from  before  backwards : 

Oblique  upwards  &  backwards  and  formed  by  nasal  bone  «fe  nasal  spine  of  frontal, 
Horizontal  and  formed  by  cribriform  plate  of  ethmoid, 

Oblique  downwards  &  backwards  and  formed  by  body  of  sphenoid.  —  Presents  the  sutures 
between  the  foregoing  bones  and  from  before  backwards 
Groove  on  nasal  bone  for  outer  branch  of  nasal  nerve  j 
Half  crest  for  perpendicular  plate  of  ethmoid; 
Olfactory  fora?Jiina  &  nasal  slit  for  olfactory  and  nasal  nerves  ; 
Opettings  of  sphenoidal  sinuses  partly  closed  by  sphenoidal  turbinated  bones  j 
Articulation  of  ales  of  vomer  with  body  of  sphenoid. 

FLOOR  —  Concave  from  side  to  side,  and  formed  by  palate  processes  of  superior  maxillary  i 
palate  bones.  -  Presents  the  suture  between  foregoing  bones  &  the 
Upper  orifice  of  the  anterior  palatine  canal ;  ^ 
Half  crest  for  vomer,  which  terminates  in  front  &  behind  in  the  H 
Anterior  &  posterior  nasal  spines.  ^ 

INNSR  WALL  —  Formed  principally  by  the  perpendicular  plate  of  the  ethmoid  abovf 
&  in  front,  and  by  the  vomer  below  &  behind,  and  secondarily  bj 
nasal  spine  of  the  frontal,  rostrum  of  sphenoid,  crests  of  superior  maxil- 
lary,  nasal  &  palate  bones.  Has  an  angular  deficiency  in  front  which  \i 
filled  up  by  the  cartilage  of  the  septum.  -  Is  frequently  inclined  to  one 
or  other  side ;  and  presents  the  sutures  between  the  foregoing  bones  and 
Vascular  &  nervous  furrows  & 
Nasopalatine  groove  for  naso-palatine  nerve. 

OUTER  WALL  -  Formed  by: 

Laoymal  bone  &  nasal  process  ofsztperior  maxillary  ; 
Inner  surface  ofethtjioid,  superior  maxillary  &  inferior  ttirbinated  bones ;  ^ 
Vertical  plate  of  palate  bone  &  inner  plate  of  pterygoid  process.  -  Presents  the  sutures  between 

the  foregoing  bones  and  from  above  downwards ; 
Superior  ttirbinated  process  of  ethmoid  ;  'A 
Superior  meatzis,  into  which  open  the  sphenoidal  &  posterior  ethmoidal  sinusesl 
and  the  spheno-palatine  foramen.  -  Both  are  short  and  are  situated  al" 
the  posterior  and  upper  part  of  the  nares ; 

Middle  turbinated  process  of  ethmoid  ; 

Middle  meatus,  larger  than  foregoing,  into  which  open  the  Antrum  of  Highmore 
and  through  the  infundibulum,  the  anterior  ethmoidal  cells  &  frontal 

sinuses; 

Inferior  turbinated  bone  ; 

Inferior  meatus,  the  largest,  prosente  in  front  the  opening  of  the  nasal  duct 
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Fig.  443.— inner  wall  of  nasal  fossa.  (Gray.) 
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FIRST  or  OLFACTORY  NERVE 


( D issectional  description;  see  new  description,  page  228c  ) 


Arises  by  three  roots. 

THE  THREE  ROOTS -Are  the: 

External  or  Long  Root— A  rises  from  \\\^  posterior  boundary  of  the  fissure  of  Sylvius. 
It  passes  forwards  and  inwards  along  the  anterior  margin  of  the  locus  perforatua 

anticns. 

Internal  or  Short  Root — Arises  from  the  posterior  and  inner  part  of  the  frontal  lobe. 
It  passes  forwards  &  outward",  and  joins  the  foregoing  root  just  above  the  origin 
of  the  middle  or  grey  root. 

Middle  or  Grey  Root — Begins  in  a  pyrai/iidal  emineoce,  the  car^incula  mammilla- 
tis,  of  the  grey  matter  of  the  posterior  part  of  the  frontal  lobe,  and  is  continued 
upon  the  upper  surface  of  the  nerve  with  a  few  white  fibres  derived  from  the 
corpus  striatum. 
The  three  roots  coalesce  and  form  a  prismoid  band,  the 

OLFACTORY  PROCESS,  —  which  passes  forwards  in  a  deep  sulcus  along  the  side  of  lon- 
gitudinal fissure,  and  expands  into  the 

OLFACTORY  BULB,  —  from  the  under  surface  of  which  are  given  off  about  twenty 

TERMINAL  BRS.,  —  which  pass  through  the  foramina  in  the  cribriform  plate  of  the  eth. 

moid,  and  —  forming  three  sets  distributed  respectively  over  the  roof  of  the  nose,  over 
the  upper  third  of  the  septum,  and  over  the  superior  middle  turbinated  bones  —  proceed 
between  the  fibrous  &  mucous  layers  of  the  Schneiderian  membrane,  ramify  and  uni- 
te and  form  a  plexus  with  narrow  elongated  meshes,  and  probably  terminate  in  the 
deep  processes  of  the  olfactory  cells  of  Schultze. 

These  latter  cells  are  spindle-shaped  nucleated  bodies,  which  stand  vertically 
in  great  numbers  among  the  columnar  epithelial  cells  of  the  olfactory  region ;  their 
extremities  are  continued  into  two  thread-like  processes,  one  of  which  terminates 
abruptly  on  a  level  with  the  free  extremities  of  the  epithelial  cells,  while  the  other 
passes  downwards  towards  the  attached  surface  of  the  mucous  membrane. 
The  olfactory  nerve  contains  a  large  pi'oportion  of  the  grey  matter,  and  is  soft  and  pulpy. 
Its  filaments  are  deficient  in  the  white  substance  of  Schwann,  and  are  granular  and 
nucleated  like  tho  gelatinous  rerve-fibres  of  Remak. 
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SUPERIOR  MAXILLARY  NERVE. 


Intermediate  in  size  between  ophthalmic  &  inferior  maxillary  nerves.  -  Commenoes  at 

middle  of  Gasserian  ganglion 
Tljrough  foramen  rotuudum,  spheiio-maxillary  fossa  &  infraorbital  canal  to  infraorbita. 
foramen,  and  divides  beneath  levator  labii  superioris  into  palpebral,  nasal  6^  labial 
branches,  which  branches  anastomose  with  facial  nerve  forming  infraorbital  plexub 

and  supply  muscles,  skin  &  mucous  membra ao. 

BRANCHES : 

Orbitail  or  TemporO-niEllair  Br.  -  into  orbit  tlirough  spheno-maxillary  fissure, 

and  divides  into: 

Temporal  Br. -In  groove  &  through  foramen  in  malar  bone,  joining  with 

lachrymal ; 

Pierces  temporal  muscle  &  fascia  to  skin  of  temple,  and  joins  with 

facial  &  auriculo-temporal. 
Malar  Br.  -  Through  foramen  in  malar  bone  to  skin  of  prominent  part  of 

cheek. 

SphenO-palatine  Brs.  -  Two.    To  Meckel's  ganglion,  of  which  they  form  the 

sensory  root. 

Post.  Dental  Brs.  -  Two : 

AiNTERiOR  OR  Superficial  -  Over  maxillary  tuberosity  to  gums  k  buccinator. 
Posterior  or  Deep  -  Forwards  in  outer  wall  of  Antrum,  joining  anterior 
dental  uerve,  and  supplies  molar  &  second  bicuspid  teeth  &  raucous 

membrane  of  Antrum. 

Ant.  Dental  Br.  -  Ai-ises  just  before  exit  of  superior  maxillary  nerve  from  infra- 
orbital canal. 

Downwards  &  foi  vvards  in  anterior  wall  of  Antrum  joining  with  posterior 
dental  nerve,  and  supplies  incisor,  canine  &  first  bicuspid  teeth  and 
mucous  membrane  of  inferior  meatus.  A  twig  joins  superior  nasal 
branch  of  Meckel's  ganglion  above  eye-tooth,  and  presents  a  small 

ganglion,  the  ganglion  of  Bochdalek. 


\ 
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SPHENO-PALATINE  or  MECKEL'S  GANGLION. 


Triangular,  of  a  reddiPh  grey  colour  and  situated  in  spheno-maxillary  fossa  near  spheno- 
l)alatine  foramen,  mainly  behind  spheno-palatine  branches  of  supei  ior  maxillary  nerve, 
the  fibres  of  these  branches  not  being,  or  being  but  partly,  involved  in  the  ganglion  as 

they  descend  to  the  nose  &  palate.    Presents  : 

THREE  ROOTS : 

Sensory  Root  —  From  superior  maxillary  nerve  through  its  two  spheno- 

palatine  branches. 

Motor  Root  —  From  facial  ner^^ .  Arough  Vidian  nerve. 
Sympathetic  Root  —  From  carotid  plexus  also  through  Vidian  nerve. 

BRS.  OF  DISTRIBUTION  —  Are  divided  into: 

Ascending  Brs.  —  Two  or  three  small  filaments,  w^hich  pass  up  through  spheno- 
maxillary fissure  to  periosteum  of  orbit. 

Descending  Brs.  —  Are  the: 

ANT.  OR  GREAT  PALATINE  N.  -  Through  great  posterior  palatine  canal, 
giving  oft"  inferior  nasal  branches  to  middle  meatus  &  to  iniddle 
&  inferior  turbinated  bones,  and  a  twig  to  soft  palate  ; 
Forwards  in  groove  on  hard  palate,  and  joins  termination  of  naso-palatino 

nerve. 

EXT.  PALATINE  N.  -  Through  external  palatine  canal  to  tonsil  &  soft  palate. 

Is  sometimes  wanting. 
POST.  OR  SMALL  PALATINE  N.  -  Through  small  posterior  palatine  canal  to  ' 
tonsil,  soft  palate  and  levator  palati  &  azygos  uvulte. 

Internal  Brs.  —  Are  the : 

SUP.  NASAL  BR.  -  Small.  Through  spheno-palatine  foramen  to  mucous  mem- 
brane of  superior  &  middle  spongy  bones  &  upper  &  back  part  of 
septum.  A  twig  joins  anterior  dental  nerve  in  outer  wall  of 
antrum  of  Highmore  above  eye-tooth  &  presents  a  small  ganglion, 

the  ganglion  of  Bochdalek. 

NASO-PALATINE  BR.  -  Through  spheno-palatine  foramen  &  across  roof  of 
nose  to  septum,  and  downwards  to  anterior  palatine  foramen. 
Through  central  division  of  the  anterior  palatine  foramen,  or  foramen 
of  Scarpa,  right  nerve  being  posterior  to  left  one. 
Joins  its  fellow  in  common  anterior  palatine  canal  and  ends  in  mu-  | 
cous  membrane  of  hard  palate,  joining  with  anterior  or  great  i 

palatine  nerve. 

Posterior  Brs.  -  Are  the  : 

VIDIAN  N.  -  Backwards  through  Vidian  canal  (if  the  nerve  be  traced  from  | 
Meckel's  ganglion),  giving  twigs  to  back  of  roof  &  septum  of  nose 

and  to  termination  of  Eustachian  tube,  and  divides  into  :  | 
Large  Petrosal  N.  -  Through  cartilaginous  substance  of  foramen  lace-  I 
rum  medium,  and  then  in  groove  on  anterior  surface  of  petrous  I 
jwi  tion  of  temporal  bone  beneath  Gasserian  ganglion  &  through 
hiatus  Fallopii  to  geniculate  ganglion  or  intumescentia  gangli- 

formis  of  facial. 

Carotid  Br.  -  Soft  and  of  reddish  grey  colour.     Through  cartilaginouB 
substance  to  carotid  plexus  on  outer  side  of  internal  carotid  artery. 
PHARYNGEAL  or  PTERYGO-PALATINE  N.  -  Small.     Through  pterygo- 
palatine canal  to  mucuus  membrane  of  upper  part  of  pharynx. 
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INFERIOR  MAXILLARY  NERVE. 

i 

The  largest  of  the  three  divisions.    Both  sensory  &  motor,  its  two  roots  uniting  inimediateiy 

after  their  exit  from  foramen  ovale. 

Divides  a  few  lines  below  base  of  skull  into: 

ANTERIOR  or  SMALLER  DIVISION  —  PriTidpally  motor.    Divides  into  : 

IVIasseteric  Br.  -  Outwards  above  external  pterygoid  muscle  and  through  sigmoid 
notch  to  masseter.    Gives  off  a  twig  to  temporo-maxillary  articulation  &  some- 
times one  to  temporal  muscle. 

Deep  Temporal  Brs.  -  Two,  anterior  &  posterior.     Outwards  above  external  ptery. 

goid  muscle  and  reflected  upwards  at  pterygoid  ridge  to  temporal  muscle.  Are 
sometimes  joined,  anterior  one  with  buccal  nerve,  posterior  one  with  masseteric. 
Buccal  Br.  -  Pierces  external  pterygoid,  and  forwards  on  buccinator,  giving  filaments 
.  ,  to  temporal  muscle,  integument  &  mucous  membrane. 

Pterygoid.  Brs.  -  Two,  to  internal  &  external  pterygoid  muscles.    Branch  to  internal 
pterygoid  gives  off  motor  root  to  otic  ganglion.    Branch  to  external  pterygoid  is 

frequently  derived  from  buccal. 

POSTERIOR  or  LARGER  DIVISION  —  Sensory  with  a  few  motor  fibres.  Divides 

into  : 

Auriculo-temporal  N.  -  Has  generally  two  roots  which  embrace  middle  meningeal 
artery.    Backwards  beneath  external  pterygoid  &  neck  of  condyle; 
Upwards  with  temporal  artery  between  condyle  &  external  ear  under  cover  of 

parotid  gland,  and  divides  into: 
Auricular  Brs.  -  Inferior  &  superior,  to  outer  surface  of  pinna,  join- 

ing  with  great  auricular. 
Temporal  Brs.  -  Anterior  &  posterior;  with  branches  of  temporal 
artery  to  skin  of  temporal  region  &  vertex. 
Joins  facial  nerve  behind  neck  of  condyle  usually  by  two  branches;  gives 
off  sensory  root  of  otic  ganglion  and  filaments  to  parotid  gland  & 

temporo-maxillary  articulation. 
Gustatory  or  Lingual  N.  -  Between  the  two  pterygoid  muscles,  where  it  lies  on 
inner  side  &  in  front  of  inferior  dental  nerve,  and  is  joined  by  chorda  tympani; 
Above  deep  portion  of  submaxillary  gland  &  along  side  of  tongue,  crossing  Whar- 

ton's  duct. 

Supplies  mucous  membrane  of  mouth  &  gums,  submucous  glands,  conical  &  fun- 
giform  papiliaB  and  mucous  membrane  of  tongue. 
Gives  sensory  branches  to  submaxillary  ganglion,  and  anastomoses  with  hypo. 

glossal  nerve  on  anterior  margin  of  hyo-glossus  &  near  tip  of  tongue. 

Inf.  Dental  N.  -  Between  the  two  pterygoid  muscles,  where  lies  behind  &  on  outer 

side  of  gustatory ; 

Between  ramus  &  internal  lateral  ligament  of  temporo-maxillary  articulation  to 
dental  foramen,  where  gives  off  nerve  to  mylo-hyoid  muscle. 
Along  inferior  dental  canal,  giving  branches  to  molar  &  bicuspii  teeth,  &  divi- 

des  at  mental  foramen  into: 
Incisor  Br.  -  Onwards  in  dental  canal  to  canine  &  incisor  teeth. 
Mental  Br. —  Divides  beneath  depressor  anguli  oris  into  numerous 
branches  to  muscles,  skin  &  mucous  membrane  of  lower  lip. 
NEKVE  TO  MYLO-HYOID  -  Along  groove  on  inner  surface  of  ramus  to 
under  surface  of  mylo-hyoid  &  anterior  belly  of  digastric 
N.  —  All  the  terminal  branches  of  the  5th  nerve  upon  the  face. 

join  with  facial  nerve. 


Fig.  447.— the  otic  ganglion  from  the  inner  side.    (See  expl.,  p.  228iii.) 


Fig.  448.- the  otio  ganglion  from  the  outer  side  ;  the  deeper  nerves  of  the  head  and  neck.— (See  exijl., 
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Fig.  449. — the  ukep  arteries  of  the  head  and  neck.  (Gray.) 
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OTIC  GANGLION. 


Small  oval  shaped  flattened  body  of  a  reddish  grey  colour  situated  on  inner  surface  of 
inferior  maxillary  nerve  &  around  origin  of  its  internal  pterygoid  branch,  just  below 
foramen  ovale,  close  to  tensor  tympani  muscle  &  cartilaginous  portion  of  Eusta- 
chian tube  which  lie  on  its  inner  side,  and  to  middle  meningeal  artery  which  lies 

behind.    It  presents: 

THREE  ROOTS: 

Sensory  Root  -  From  auriculo-temporal  nerve,   and  also  from  glosso- 
pharyngeal through  small  petrosal  nerve. 
Motor  Root  -  From  inferior  maxillary  nerve  &  its  internal  pterygoid  branch  ; 

also  from  facial  nerve  through  small  petrosal. 
Sympathetic  Root  -  From  plexus  on  middle  meningeal  artery.  " 

BRS.  OF  DISTRIBUTION  —  Small  branches  to  tensor  palati  &  tensor  tympani. 
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INTERNAL  CAROTID  ARTERY. 


Commences  at  bifurcation  of  common  carotid  opposite  upper  border  of  thyroid  cartilage  &  in 
the  so-called  superior  carotid  triangle.  It  is  at  first  very  superficial,  being  covered  only 
by  thin  anterior  border  of  sterno-mastoid,  platysma  &  fascia,  and  lying  on  outer  side  of, 

&  rather  behind,  external  carotid  artery. 

May  be  divided  into  cervical,  petrous,  cavernous  &  cerebral  portions. 

CERVICAL  PORTION  —  Ascends  vertically  to  carotid  foramen,  passing  (as  does  also 

external  carotid) 

Beneath  -  Digastric  &  stylo-hyoid  muscles,  occipital  artery,  hypoglossal  nerve,  & 
parotid  gland,  -  then  ascending  beneath,  and  being  separated 

from  external  carotid  by, 
Stylo-glossus  &  -pharyngeus  &  the  styloid  process,  the  glosso-pharyn- 
geal  nerve  and  sometimes  the  pharyngeal  branch  of  the  vagus.- 

Its  deep  relations  are ;  j 

On  Inner  Side  -  Pharynx,  tonsil,  ascending  pharyngeal  art.,  superior  laryngeal  n.  i 
Behind  -  Rectus  capitis  anticus  major  &  transverse  processes  of  the  three  upper  i 
cervical  vertebrsBj  -superior  cervical  ganglion  &  main  trunk  I 
of  sympathetic,  and  superior  laryngeal  nerves,  ! 
Behind  &  Exteknally  -  Internal  jugular  vein,  and,  lying  between  &  behind  the  i 

two  vessels,  the  pneumogasti'ic  nerve. 
Usually  gives  off  no  branches. 

PETROUS  PORTION  —  Ascends  in  carotid  canal  in  front  of  tympanum,  being  surrounded  1 
by  carotid  &  cavernous  plexuses,  and  then  curves  forwards  &  inwards.  -  Sends  a 

small 

Tympanic  Branch  -  To  tympanum  through  a  minute  foramen  in  pos- 

terior  wall  of  carotid  canal* 

CAVERNOUS  PORTION  —  Ascends  to  sphenoid  bone,  and  then  runs  forwards  in  caver. 

nous  groove,  lying  in  inner  wall  of  cavernous  siuus,  by  lining  membrane  of  which  it 
is  covered,  and  being,  on  its  outer  side,  crossed  by  6th  nerve  and  more  distantly 

related  to  3rd,  4th,  &  ophthalmic  branch  of  the  5th,  ' 
Gives  off:  I 
Ophthalmic  Artery  -  Vide  p.  209. 

Arterise  Receptaculi  -  Several,  small,  to  walls  of  cavernous  sinus  & 

dura  mater. 

CEREBRAL  PORTION  —  Ascends  between  optic  nerve  &  anterior  clinoid  process,  perfo- 
rates dura  mater  of  roof  of  sinus,  receives  sheath  from  arachnoid,  and  after  giving  oflf 

Post.  Communicating  &  Ant.  Choroid,  divides  opposite  inner 

extremity  of  fissure  of  Sylvius  into  i 

Ant.  &  Middle  Cerebral  -  Vide  next  Tablet. 

Ant.  Choroid  Artery  -  Arises  from  internal  carotid,  or  sometimes  from 

middle  cerebral. 

Backwards  through  lateral  part  of  transverse  fissure  of  brain  to  descen- 
ding cornu  of  lateral  ventricle,  and  supplies  choroi  d  plexus. 
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Added,  1897. 


NOTES  ON  THE  NEWEE  MATTEE. 


Sdmmerlng's  Classification  of  the  Cranial  Nerves. 

Following  the  Continental  custom,  British  anatomists  now  frequently  reckon 
separately  the  two  nerves  of  the  7th  pair  of  Willis's  classification,  and  the  three  nerves  of 
the  8th  pair.  This  gives  twelve  pairs  of  cranial  nerves,  which  are  renumbered  from  the 
Sth  onwards  as  follows  : — 

8th   ,    Auditory. 

9th    Glosso-pharyngeal. 

10th       ...    Pneumogastric. 

11th    Spinal  accessory. 

12  th    Hypoglossal. 

This  is  the  classification  of  Sommering,  based  upon  the  succession  fTom  before 
backwards  of  the  apparent  origins.  The  classification  of  Willis  was  based  upon  the 
succession  of  the  foramina  of  the  base  of  the  skull  through  which  the  several  nerves  leave 
the  cranium.  In  this  latter  classification,  facial  &  auditory,  as  they  leave  the  cranium 
through  the  same  foramen,  counted  as  one  nerve ;  and  so  did,  for  the  same  reason,  the 
glosso-pharyngeal,  pneumogastric,  &  spinal  accessory.  A  third  classification  is  being 
worked  out  by  degrees,  based  on  the  succession  of  the  real  origins. 


Cervical  Plexus  &  the  Hypoglossal  Nerve. 

A  paragraph  of  some  interest  must  now  be  detached  from  the  description  of  the 
hypoglossal  nerve,  and  transferred  to  that  of  the  cervical  plexus.    The  distribution  of 
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the  hypoglossal  nerve  now  appears  to  be  limited  to  the  muscles  of  the  tongue,  -  the 
branches  which  this  nerve  seems  to  give  off  to  the  infra-hyoid  muscles,  and  to  the  thyro- 
hyoid and  genio-hyoid,  being  really  derived  from  the  loops  between  the  first  &  second 
and  second  &  third  cervical  nerves 


Fig.    449a. — plan  of  THK  branches  ArPARBNTLV  GIVEN  OFF  BY  THE  lIYPOGLOSSAli  NERVE,  BUT  REALLY  DERIVED 

FROM  THE  CERVICAL  PLEXUS.    (Quttin,  after  Holl.) 

Filaments  from  the  loop  between  the^first  and  second  cervical  nerves  (ansa  atlantis) 
join  the  outer  aspect  of  the  hypoglossal  nerve,  and  appear  to  become  incorporated 
with  it.  A  portion  of  these  pass  up  in  the  trunk  of  the  nerve  to  supply  the  recti 
capitis  antici  major  and  minor,  and  to  run,  perhaps,  in  the  recurrent  branch  to  the  dura 
mater.  Other  filaments  descend  till,  having  reached  the  level  where  the  hypoglossal 
nerve  loops  round  the  occipital  artery,  some  of  them  leave  the  trunk  to  form  part  of  the 
descendens  and  ansa  hypoglossi,  while  others  pass  on  a  little  further,  as  further  explained, 
to  the  thyro-hyoid  and  genio-hyoid. 

From  the  loop  between  the  second  and  third  cervical  nerves  there  descends,  either 
the  communicans  cervicis,  or  two  smaller  branches,  more  or  less  conjoined,  the  conununicans 
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cervtcis  and  the  coiiimunicans  cervicis  accessoriux.    These  also  hare  a  double  distribution  : 

(1)  some  of  their  filaments  join  the  descendens  cervicis  to  form  part  of  the  ajisa  hypoglossi. 
from  which  branches  are  given  off  to  the  sterno-hyoid  &  -thyroid,  and  to  both  bellies  of 
the  omo-hyoid,  -  an  additional  small  filament  sometimes  joining  the  phrenic  nerve  ;  while 

(2)  other  filaments  rejoin  those  filaments  from  the  ansa  atlantis  which  did  not  leave  the 
hypoglossal  nerve  to  form  part  of  the  descendens  hypoglossi.  The  thus  reunited  filaments 
from  the  two  cervical  sources  above  named  run  a  little  further  on  in  the  trunk  of  the  hypo- 
glossal nerve,  which  they  finally  leave  on  the  surface  of  the  hyo-glossus  muscle  to  supply 
the  thyro-hyoid  &  genio-hyoid. 

A  filament  of  the  descendens  hypoglossi  is  believed  to  pass  down  into  the  thorax 
in  front  of  the  large  vessels,  to  join  with  the  cardiac  and  phrenic  nerves. 

It  must  be  plain  that,  for  our  former  dissectional  basis  of  Anatomy,  which  gave  us  a  personal, 
true,  and  practical  knowledg-e  of  Anatomy,  and  made  us  surgeons,  we  are  substituting  by  degrees  a  basis 
which,  as  far  as  the  mass  of  the  students,  and  of  the  profession,  are  concerned,  is  one  of  mere  hearsay,  - 
vague,  uncertain,  and  useless  in  regard  to  making  us  practical  men. 


Olfactory  jNerves. 

Traced  towards  the  uram,  the  inner  root  of  the  olfactory  tract  is  seen  to  run 
along  the  inner  boundary  of  the  anterior  perforated  space  to  join  the  convolution  of  the 
corpus  callosum ;  the  outer  root  runs  along  the  outer  boundary  of  the  same  space,  where 


Fig.  449b.— diagram  ok  the  limbic  lobe.  (Quain.) 
The  roots  of  the  olfactory  nerve  are  shown  at  the  lower  and  front  part  of  the  figure. 

it  is  lost  in  man  ;  m  animals  with  an  acute  sense  of  smell  it  may  be  traced  into  the  uncus 
of  the  hippocampal  convolution.  The  middle  root  enters  the  corpus  striatum  and  joins  the 
anterior  commissure.  (See  note  on  the  Olfactory  bulb  in  the  Development  of  the  Brain, 
page  284a.; 

It  is  not  correct  morphologically  to  speak  of  the  "  olfactory  nerve  "  in  the  older 
sense  ;  it  should  be  "olfactory  nerves,"  and  the  term  should  be  restricted  to  the  filaments 
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arising  from  the  under  surface  of  the  olfactory  bulb.  These  are  about  twenty  in  number, 
and  pass  through  the  foramina  of  the  cribriform  plate  of  the  ethmoid  to  the  nose,  each 
being  surrounded  by  a  prolongation  of  the  membranes  of  the  brain.  They  form  an  inner 
and  an  outer  group.  The  former  lie  at  first  in  shallow  grooves  on  the  perpendicular  plate 
of  the  ethmoid,  and  then  break  up  into  tufts  to  the  mucous  membrane  of  the  upper  third 
of  the  septum.  The  latter  are  similarly  distributed  to  the  mucous  membrane  over  the 
superior  turbinated  bone,  except  at  its  lower  edge.  The  olfactory  nerves  are  composed 
of  non-medullated  fibres. 


Optic  Werve. 

Investigation  in  the  paths  of  Experimental  Physiology  and  Pathology  teaches  the 
following  in  regard  to  the  fibres  of  the  optic  nerve,  tract,  and  commissure : — 

The  optic  nerve,  as  distinguished  from  the  tract  and  commissure,  is  der"  ,ed  from 


8  and  9  anterior  and  posterior  quadrigeminal  bodies  with  10  and  10',  their  respective  brachia ; 
5  and  6,  external  and  internal  geniculate  bodies  ;  7,  optic  tract.  The  other  indications  are  deleted  ;  the 
%ure  will  be  found  fully  explained,  page  305. 

the  pulvinar,  and  from  anterior  quadrigeminal  and  external  geniculate  bodies  only,  not 
from  the  posterior  quadrigeminal  and  internal  geniculate  bodies. 

The  optic  tract  and  commissure  have  additional  fibres  (Gudden's  fibres)  derived 
from  the  internal  geniculate  bodies,  and  perhaps  from  the  posterior  quadrigeminal  bodies 
(Testut) ;  these  fibres  are  merely  commissural,  and  form  but  the  innermost  fibres  of 
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Fie.  449c.— ORIGINS  of  the  optic  nerve.  (Testut.) 
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one  tract,  the  posterior  fibres  of  the  commissure,  and  then  the  innermost  fibres  of  the 
opposite  tract,  -  thus  returning  to  the  centres  of  the  opposite  side  of  the  brain  ;  they  form 
no  part  of  the  optic  nerves  proper. 

The  fibres  common  to  the  optic  tract  and  commissure,  and  to  the  optic  nerve,  are 
divisible  into  crossed  and  direct.  The  former  alone  exist  in  animals  whose  vision  is 
monocular,  and  are  still  in  man  the  most  numerous  and  most  important.  The  latter  fibres 
appear,  in  the  animal  series,  with  binocular  vision,  and  are  relatively  most  numerous  in 
man.  The  crossed  fibres  occupy  the  inner  part  of  the  tract,  the  central  and  anterior 
parts  of  commissure,  and  the  inner  part  of  the  optic  nerve  proper,  and  supply,  in  man, 
the  inner  tivo-thirds  of  the  retina.  The  direct  fibres  occupy  the  outer  part  of  the  tract, 
commissure,  and  nerve,  and  supply,  in  man,  the  outer  third  of  the  retina;  even  in  the 
higher  vertebrates  (except  monkeys),  the  retinal  area  supplied  by  these  fibres  is  far  less 
than  in  man.  It  will  be  seen  that,  functionally,  it  is  the  peripheral  part  of  the  field  of 
vision  that  is  subserved  by  the  crossed,  and  the  more  central  part  of  the  field  tbat  is 
subserved  by  the  direct  fibres. 

Ligament  of  Zinn. 

Is  essentially  a  thickening  of  the  periosteum  of  the  optic  foramen,  presenting 
lower  and  upper  expansions,  which  bridge  over,  the  one,  the  lower  and  inner  part  of  the 
sphenoidal  fissure,  and  the  other,  the  upper  and  outer  part.  The  lower  expansion,  or 
inferior  orbital  tendon  of  Zinn,  is  the  most  marked,  and  corresponds  to  the  origins  of  the 
inferior  rectus,  and  of  the  lower  part  of  the  internal  and  external  recti  (lower  head  of  the 
latter).  The  upper  expansion,  or  superior  orbital  tendon  of  Lockwood^  is  much  thinner  ;  it 
gives  origin  to  the  superior  rectus,  and  to  the  upper  part  of  the  internal  and  external 
recti.  The  lower  expansion  extends  from  the  inner  side  of  the  optic  foramen  to  the  small 
spine  on  the  orbital  surface  of  the  greater  wing  of  the  sphenoid,  from  which  arises  (partly) 
the  lower  head  of  the  external  rectus  ;  the  upper  expansion  returns  from  the  above  spine 
to  the  ridge  of  bone  on  the  outer  side  of  the  optic  foramen.  Both  expansions  are 
prolonged  to  some  extent  into  the  muscles  arising  from  them,  these  prolongations  being 
best  seen  on  the  surface  of  the  several  muscles  which  is  turned  towards  the  eye-ball. 

Tonon's  Gapsnle,  and  Orbital  Cone  of  Fat. 

The  back  part  of  the  orbit  is  occupied  by  a  conical  mass  of  soft  and  large-grained 
fat  hollowed  out  anteriorly  for  the  reception  of  the  eye-b?ll.  Tenon's  capsule  is  inter- 
posed between  the  anterior  part  of  this  cone  of  fat  and  the  eye-ball.  It  is  a  loose  cellular 
membrane  spread  out  over  the  whole  of  the  back  part  of  the  eye-ball  and  reaching  as  far 
as  the  cornea.  In  its  central  parts  it  presents  two  layers,  orbital  and  ocular,  separated 
by  a  serous  cavity.  The  orbital  layer  lines  the  cavity  of  the  cone  of  fat,  and  is  prolonged 
backwards  round  the  optic  nerve  as  a  double  lymphatic  sheath  continuous  on  the  one 
hand  with  the  sub-dural  lymph  space,  and  on  the  other  hand  with  the  sub-arachnoid. 
The  ocular  layer  is  applied  to  the  back  part  of  the  eye-ball,  from  which  it  is  separated 
by  very  loose  connected  tissue.  Peripherally,  the  capsule  is  continuous  with  the 
subconjunctinal  tissue,  and  is  attached  to  the  external  and  internal  palpebral  ligaments  and 
to  the  margin  of  the  orbit.  Tenon's  capsule  is  perforated  by  the  tendons  of  the  muscles 
which  move  the  eye-ball,  the  openings  being  strengthened  centrally  by  bands  attached  to 
the  periphery  of  the  orbit,  -  pulleys  of  reflection  protecting  the  eye-ball  from  pressure,  - 
^nd  being,  specially  in  the  case  of  the  recti,  prolonged  backwards  upon  the  muscles  in 
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the  shape  of  sheaths.  On  their  ocular  side,  or  side  of  pressure,  the  tendons  are  somewhat 
adherent  to  the  sheaths,  and,  through  these,  to  Tenon's  capsule  generally  :  when  divided, 
as  in  tenotomy,  the  muscles  only  retract  incompletely,  and  still  continue  to  act  indirectly 
upon  the  eye-ball,  or  upon  the  stump  left  after  enucleation.  The  sheath  which  the 
capsule  supplies  to  the  inferior  rectus  is  prolonged  into  the  lower  eye-lid  in  front  of  the 
tarsal  cartilage,  and  gives  origin  to  a  lamella  of  unstriped  muscular  fibres,  known  as  the 
"Musculus  palpebralis  inferior."   (See  Lockwood,  Journal  of  A.  Sr  P.,  vol.  xx.,  part  1.) 

Tentorium  Cerebelli. 

Under  the  name  of  posterior  petro-cl inoid  process,  the  outer,  convex,  or  attached 
border  of  the  tentorium  cerebelli  is  continued  inwards  from  the  upper  border  of 
the  petrous  portion  of  the  temporal  bone,  partly  to  become  attached  to  the  posterior 
clinoid  process,  and  partly  to  join  the  opposite  half  of  the  structure  on  the  mediau  line  of 
the  basilar  groove.  Under  the  name  of  anterior  petro-clinoid process,  the  inner,  concave 
or  free  border  of  the  tentorium  is  similarly  prolonged  above  the  posterior  petro-clinoid 
process  to  become  attached  to  the  anterior  clinoid  process.  This  inner  or  concave  border 
of  the  tentorium  forms  the  posterior  and  lateral  boundaries  of  the  superior  occipital 
foramen,  which  is  traversed  by  the  crura  cerebri,  the  superior  peduncles  of  the  cerebellum, 
and  the  basilar  artery.  The  fifth  nerve  leaves  the  dura  mater  by  passing  under  the  fibrous 
arch  formed  by  the  convex  border  of  the  tentorium  as  it  overlies  the  apex  of  the  petrous 
portion  of  the  temporal  bone  ;  it  thus  enters  MeckeVs  cave. 


Fifth  Nerve. 

The  sensory  portion  of  the  nerve  enlarges  in  Meckel's  cave  into  a  triangular 
plexus  in  whose  meshes  numerous  nerve-cells  are  found,  and  which  expands  anteriorly  into 
a  crescentic  lamina  of  ganglionic  matter,  the  Gasserian  ganglion.  The  plexus  is  covered 
by  an  endothelial  layer,  and  is  thus  somewhat  separated  from  the  dura  mater,  and  can 
easily  be  isolated ;  the  ganglion  itself,  not  similarly  invested,  is  closely  adherent  to  the 
dura  mater,  and  therefore  difficult  to  clean. 

There  are  given  off  recurrent  filaments  to  the  dura  mater  both  from  the  Gasserian 
ganglion,  and  from  all  three  divisions  of  the  lifth  nerve,  as  well  as  from  the  pneumogastric 
and  the  hypoglossal.  The  fourth  nerve  would  seem  to  give  off  similar  filaments  to 
the  tentorium,  but  physiological  experiment  points  to  these  being  derived  from  the 
ophthalmic  branch  of  the  fifth. 

The  ophthalmic  branch  of  the  fifth  appears  to  communicate  in  the  outer  wall  of 
cavernous  sinus  with  all  three  motor  nerves  to  the  orbital  muscles,  the  third,  the  fourth, 
and  the  sixth. 

Meckel's  Ganglion.— *Sse  Pneumogastric  and  Spinal  Accessory  Nerves,  p.  228h. 

Submaxillary  Ganglion. 

It  is  the  posterior  of  the  several  branches  of  communication  between  lingual  or 
gustatory  nerve  and  the  submaxillary  ganglion  that  is  believed,  on  phj'siological  grounds, 
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to  convey  to  the  ganglion  its  sensory  and  motor  roots  from  the  gustatory  nerve  and  the 
chorda  tympani  respectively.  The  anterior  branches  of  communication  are  now  considered 
to  be  branches  of  distribution  emanating  from  the  ganglion,  and  running  for  a  time  in  the 
course  of  the  lingual  fibres. 

A  diminutive  sublingual  ganglion  is  described  by  some  anatomists  on  the 
filaments  passing  from  the  lingual  nerve  to  the  sublingual  gland.  And,  as  in  the  case  of 
certain  other  ganglia,  nerve-cells  are  said  to  be  found  in  the  part  of  the  nerve  adjacent  to  the 
ganglion.  [The  ganglia  would  thus  seem  to  be  less  definite  structures  than  was  formerly 
believed,  -  merely  principal  collections  of  nerve-cells,  which  latter  may  be  more  or  less 
scattered,  as  in  the  above  instance.  The  cells  of  the  gangUa  on  the  posterior  roots  of  the 
spinal  nerves  may  spread  more  or  less  into  the  sensory  root,  or  even  into  the  spinal  nerve 
itself.  The  lenticular  ganglion  is  sometimes  smaller  than  usual,  probably  from  its  nerve- 
cells  being  distributed  along  the  nerves  connected  with  it. — Quain.] 

The  inferior  dental  nerve  has  not  unfrequently  an  additional  root  arising 
directly  from  the  Gasserian  ganglion,  and  remaining  separate  from  the  main  trunk  till 
both  have  entered  the  inferior  dental  canal.    This  is  the  lesse?-  dental  nerve  of  Sapolini. 

Otic  Ganglion. 

Since  it  has  been  the  fashion  to  base  so-called  precise  Anatomy  on  physiological 
data,  the  statements  of  scientists  in  regard  to  the  roots  and  communications  of  the  otic 
ganglion  have  become  somewhat  confusing.  The  following  is  simply  transcribed  from 
the  most  authoritative  expose  of  the  subject,  the  last  edition  of  Quain's  Anatomy.  It 
will  be  noticed  that  the  tensor  palati  and  tensor  tympani  muscles  are  no  longer  stated  to  be 
supplied  by  the  facial  nerve,  but  by  the  nerve  to  the  internal  pterygoid,  -  the  branch  from 
this  nerve  to  the  tensor  tympani  muscle  passing  through  a  small  oval  opening  in  the 
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ganglion;  and  that  the  communication  with  the  auriculo-temporal  nerve,  formerly- 
considered  as  a  sensory  root  of  the  ganglion,  is  now  said  to  be  a  branch  (excito-secretory) 
to  the  parotid  gland. 

"The  otic  ganglion  receives,  through  its  connection  with  the  nerve  to  the 
internal  pterygoid,  fibres  from  the  inferior  maxillary  nerve,  and  these  may  be  regarded  as 
constituting  its  moto?- a,nd  sensory  roots ;  the  sympathetic  root  is  a  filament  or  two  passing 
forwards  from  the  plexus  on  the  middle  meningeal  artery.  The  ganglion  is  also  joined 
posteriorly  by  the  small  superficial  petrosal  nerve,  which  connects  it  with,  and  probably 
conveys  to  it  fibres  from,  the  facial  and  glosso-pharyngeal  nerves ;  and  a  slender  sphenoidal 
filament  ascends  from  it  to  the  Vidian  nerve." 

"  The  branches  are  as  follows  : — (a)  Two  or  more  pale  branches  pass  backwards 
to  the  roots  of  the  auriculo-temporal  nerve,  and  convey  secretory  fibres  from  the  glosso- 
pharyngeal nerve  to  the  parotid  gland  ;  (b)  A  communicating  branch  descends  to  the 
chorda  tympani ;  (c,  d,  e)  Slender  filaments  pass  from  the  ganglion  to  the  nerves 
supplying  the  internal  pterygoid,  tensor  palati,  and  tensor  tympani  muscles ;  (/)  A 
filament  joins  the  buccal  nerve." 

Pneumogastric  and  Spinal  Accessory  Nerves. 

The  pharyngeal  branch  of  the  pneumogastric  is  now  believed  to  consist  mainly  of 
motor  fibres  derived  from  the  bulbar  or  accessory  portion  of  the  spinal  accessory  ;  and 
the  motor  fibres  from  this  source  are  now  said  to  reach,  not  only  the  constrictor  muscles 
of  the  pharynx,  but  also  the  muscles  of  the  soft  palate,  the  tensor  palati  excepted.  [The 
current  statement  to  the  effect  that  the  levator  palati  and  azygos  uvuloi  receive  their 
nerve  supply  from  the  facial  nerve  through  Meckel's  ganglion  must  therefore  be  revised, 
though,  of  course,  on  purely  physiological  grounds.]  The  tensor  palati  is  said  to  be 
supplied  from  the  inferior  maxillary  nerve  through  its  internal  pterygoid  branch  and  the 
otic  ganglion  ;  and  the  tensor  tympani  is  said  to  be  supplied  in  the  same  way  (Quain). 
This  also  is  stated,  of  course,  on  physiological  grounds.  The  stylo-pharyngeus  and  the 
middle  constrictor  (the  latter  in  part)  are  still  said  to  be  supplied  by  the  glosso- 
pharyngeal. 

Both  pueumograstic  a,nd  facial  nerves  appear  to  give  off  branches  to  the  tongue. 
The  lingual  branch  of  the  pneumograstic  (Lushka)  is  a  slender  filament  of  the  pharyngeal 
plexus,  derived,  in  all  probability,  from  the  spinal  accessory  and  the  glosso-pharyngeal ;  it  is 
said  to  reach  the  tongue  by  joining  with  the  hypoglossal  nerve  as  it  winds  round  the 
occipital  artery.  The  lingual  branch  of  the  facial  is  said  to  leave  the  trunk  of  that  nerve 
near  the  stylo-mastoid  foramen,  and  to  cross  the  outer  surface  of  the  stylo-pharyngeus  and 
the  superior  constrictor,  joining  with  the  glosso-pharyngeal,  and  then  to  reach  the  base  of 
the  tongue  by  passing  between  the  tonsil  and  the  anterior  pillar  of  the  fauces  ;  it  is  said  to 
supply  the  stylo-glossus  and  the  stylo-pharyngens,  and,  along  with  the  glosso-pharyngeal, 
the  papillae  of  the  mucous  membrane.  (Testut.) 

The  Recurrent  Laryngeal  Nerves. 

The  left  recurrent  laryngeal  nerve  embraces  the  arch  of  the  aorta  on  the  left  side 
of  the  ductus  arteriosus.     This  relation  is  significant.     Correctly  speaking,  and  as 
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distinctly  seen  in  the  embryo,  the  left  recurrent  laryngeal  embraces,  not  the  arch  of  the 
aorta  at  all,  but  the  ductus  arteriosus,  at  first  horizontal  in  direction  and  subjacent  (caudal) 
the  aorta.  Its  coming  to  embrace  the  arch  of  the  aorta  is  due  to  the  lengthening  out 
of  the  latter  vessel,  by  which  the  duct  is  pulled  upwards  distally,  and  so  comes  to 
assume  a  vertical  direction,  and  thus  to  lie  on  the  side  (the  right  side)  of  the  recurrent 
laryngeal  nerve,  while  it  is  the  aorta  that  gets  to  lie  above  the  nerve. 

The  final  arrangement  on  the  right  side,  where  the  recurrent  laryngeal  nerve 
embraces  the  first  portion  of  the  subclavian  artery,  is  reached  by  a  similar  retrogressive 
change,  but  pushed  somewhat  further.  The  first  right  aortic  arch,  which  corresponds 
embryologically  to  the  ductus  arteriosus,  disappears  entirely,  and  the  nerve  thus  gets 
to  hitch  round  the  areh  above,  or  second  aortic  arch,  or  first  part  of  the  subclavian 
artery. 

Why  the  nerves  are  recurrent  at  all,  and  hitch  round  (or  are  drawn  down  by) 
corresponding  vessels  on  the  two  sides  of  the  neck,  is  as  follows  :  Thorax  and  neck  were 
undifferentiated,  and  the  neck  absent,  or  extremely  short,  in  the  early  stages  of 
embryonic  life ;  and  the  nerves,  when  first  formed,  went  straight  to  the  larynx,  passing 
below,  or  internally  to,  the  large  vessels  referred  to.  Later  on  the  lengthening  out  of  the 
neck  occurred,  and  the  heart  dragged  down  the  large  vessels  into  the  now  differentiating 
thorax  ;  and  the  vessels  dragged  down  the  nerves,  which  thus  came  to  hitch  round  them. 


Facial  Nerve. 

The  portio  intermedia  of  Wrisherg  has  its  deep  origin  in  the  upper  part  of  the 
glosso-pharyngeal  nucleus,  and  often  communicates  at  its  emergence  with  both  the  auditory 
and  the  facial.  It  is  closely  connected  with  the  geniculate  ganglion,  and  probably  sends 
some  filaments  also  in  the  course  of  the  large  petrosal ;  but  it  seems  to  run  mainly 
in  the  course  of  the  chorda  tympani. 

The  chorda  tympani,  in  addition  to  the  above  source  of  origin,  receives  a 
communicating  branch  from  the  otic  ganglion,  as  above  stated,  before  it  joins  the  gustatory. 
Then,  running  in  the  course  of  the  latter  nerve,  it  shares  its  distribution  to  the  sub- 
maxillary and  sublingual  glands,  and  to  the  papillfB  of  the  mucous  membrane  of  the 
anterior  two-thirds  of  the  tongue.  The  facial  nerve  sends  also  other  branches  to  the 
tongue  (See  page  228h). 


Jacobson's  and  the  Petrosal  Nerves. 

The  nomenclature  of  the  petrosal  nerves  has  long  called  for  revision  ;  and  this 
is  specially  the  case  since  the  minute  investigations  of  Krause  have  somewhat  disturbed 
the  harmonious  and  parallel  description  of  these  nerves  as  formerly  given. 

As  the  old  description  went,  -  as  given  by  Continental  anatomists  (Sappey, 
Testut,  &  others),  the  facial  nerve  gives  off  the  large  superficial  petrosal  nerve  3  (Fig.  449e) 
(going  to  Meckel's  ganglion),  and  the  small  superficial  petrosal  nerve,  15  (going  to  the 
otic  ganglion);  and  Jacobson's  branch  of  the  glosso-pharyngeal  gives  off  the  large  deep 
petrosal  nerve  joining  the  large  superficial  petrosal  nerve  (and  going  with  it  to  Meckel's 
ganglion),  and  the  small  deep  petrosal  nerve  joining  the  small  superficial  petrosal  nerve 
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(and  going  with  it  to  the  otic  ganglion).  Matters  now  stand  thus :  While,  on  the  one  hand, 
the  LARGE  PETROSAL  NERVE  (the  compound  nerve  which  goes  to  Meckel's  ganglion)  is  still 
admitted  by  all,  as  formerly, to  be  derived  from  the  two  sources  named,  -  namely,  the  large 
superficial  petrosal  branch  of  the  facial,  and  the  large  deep  petrosal  branch  of  Jacobson's 
nerve  (Quain  calls  the  latter  the  sinall  deep  petrosal  nerve*),  -  on  the  other  hand,  the 
SMALL  PETROSAL  NERVE,  as  it  used  to  be  called  (the  compound  nerve  which  goes  to  the 
otic  ganglion),  is  no  longer  considered  to  have  a  quite  similar  double  origin  ;  it  is  no  longer 
considered  to  be  formed  from  the  two  sources  formerly  named,  -  namely,  the  small  super- 
ficial petrosal  branch  of  the  facial,  and  the  small  deep  petrosal  branch  of  Jacobson's  nerve. 
It  would  appear  from  Krause's  investigations  that  the  portion  of  this  small  petrosal 
nerve  derived  from  the  glosso-pharyngeal  preponderates  largely  (it  is  shown  to  be  some- 
what the  larger  in  Hirschf eld's  figure  as  given  below)  over  the  portion  derived  from  the 
facial,  and  that  this  latter  portion  is  indeed  quite  insignificant.  This  former  facial  portion 
of  the  small  petrosal  nerve  now  becomes,  therefore,  a  mere  "  filament  of  communicationf rom 
the  geniculate  ganglion"  (Quain);  while  the  former  small  deep  petrosal  branch  of 
Jacobson's  nerve  becomes  th'^  small  petrosal  nerve,  or,  as  Quain  calls  it,  the  "small 


Fig.  449b.— jacobson's  and  Arnold's  nerves,  and  their  communications.   (Hirschf eld.) 

1,  right  facial  nerve  in  internal  auditory  meatus,  &  first  portion  of  aqueductus  Fallopii ;  5,  the 
same  as  it  turns  backwards  in  the  aqueduct ;  6,  the  same  as  it  turns  downward  in  the  same  canal.  (The  nerve  is 
shown  as  drawn  backwards  at  its  exit  from  the  stylo-mastoid  foramen,  in  order  that  it  should  not  mask  the 
view  of  the  other  structures  depicted.)  2,  portio  intermedia  of  Wrisberg,  joining  the  trunk  of  the  facial  in 
the  internal  auditory  meatus,  and  reaching  the  geniculate  ganglion,  which  latter  is  seen  at  the  anterior 
angle  of  the  first  bend  of  the  facial  nerve  ;  3,  large  superficial  petrosal  nerve  going  to  Meckel's  ganglion,  4  ; 
15,  small  superficial  petrosal  nerve  going  to  the  otic  ganglion,  16  ;  7,  Arnold's  auricular  branch  of  the 
pneumogastric  ;  8,  chorda  tympani  divided  (the  dotted  line  should  have  been  prolonged  across  the  facial 
nerve)  ;  9,  petrous  ganglion  of  the  glosso-pharyngeal,  or  ganglion  of  Andersh  ;  10,  Jacobson's  nerve 
11,  its  filament  to  the  carotid  plexus,  12  ;  13,  large  deep  petrosal  nerve  joining  the  large  superficial 
petrosal,  and  going  with  it  to  Meckel's  ganglion  ;  14,  small  deep  petrosal  nerve  joining  the  small  superficial 
petrosal  nerve,  15,  and  going  with  it  to  the  otic  ganglion,  16 ;  17,  18,  19,  branches  of  distribution  of 
Jacobson's  nerve  to  the  fenestra  rotunda,  fenestra  ovalis,  and  Eustachian  tube. — (Hirschf eld.) 

superficial  petrosal  "  nerve.  Thus  the  facial  nerve  is  now  said  to  give  off  the  superficial 
petrosal  nerve,  or  "  external  superficial  petrosal  nerve "  (Quain),  going  to  Meckel's 
ganglion,  and  a  communicating  branch  to  the  small  superficial  petrosal ;  and  Jacobson's 
nerve  is  said  to  give  off  this  small  superficial  petrosal  nerve  (going  to  the  otic  ganglion), 
and  the  "small  deep  petrosal  nerve"*  (going  to  Meckel's  ganglion).  Evidently  the 
petrosal  nerves  require  re-naming. 


"  The  term  "large  deep  petrosal  nerve"  is  now  applied  in  Quain's  Anatomy  to  the  sympathetic 
root  of  Meckel's  ganglion,  -  that  is  to  say,  the  branch  of  the  sympathetic  passing  from  the  carotid  plexus  to 
this  ganglion. 
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In  Sommering's  classification  the  glosso-pharyngeal  nerve  becomes  the  smallest 
of  the  three  nerves  that  leave  the  crnnium  through  the  jugular  foramen. 

In  regard  to  the  apparent  origins  of  this  nerve  and  of  the  pneumogastric  and 
spinal  accessory,  Fig.  358b  will  show  that  it  would  be  structurally  more  correct  to  put 
it  simply  that  the  glosso-pharyngeal ,  pneumogastric,  and  accessory  portion  of  the  spinal 
accessory  arise  from  the  groove  between  the  olivary  and  resiiform  bodies  :  from  the  olive 
upwards  the  lateral  tract  ceases  to  exist  as  a  distinct  element  of  the  medulla.  On 
similar  lines  one  would  put  it  that  the  facial  and  auditory  nerves  arise  from  the  fossa 
which  results  from  the  widening  out  of  the  above-mentioned  groove  at  the  upper  part  of 
the  medulla  (fossette  laterale  du  bulbe,  fossette  sus-olivaire — Sappey),  the  facial  nerve 
being  here  above  and  in  front  of  the  auditory.  At  its  origin  the  facial  nerve  very 
frequently  adheres  to  the  lower  border  of  the  pons  Avhere  the  latter  is  passing  into  the 
middle  peduncle  of  the  cerebellum. 

The  bulbar  or  accessory  portion  of  the  spinal  accessory  nerve  appears  merely  to  run 
on  the  surface  of  the  ganglion  of  the  root  of  the  pneumogastric,  and  then  to  be  distributed 
along  with  the  pharyngeal  &  superior  laryngeal  branches  of  the  nerve.  The  motor 
filaments  which  do  not  leave  the  pneumogastric  as  above  cleave  to  the  trunk  for  a  short 
distance,  but  eventually  leave  it  in  the  recurrent  laryngeal  nerve,  and  probably  also  in 
the  cardiac  nerves  as  well  (inhibitory  Jibres). 
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EXPLANATION  OF  FIGURES  NOT  FULLY  EXPLAINED 
IN  THE  TEXT. 

Fig.  364.— diagram  of  the  roots  and  communicating  branchks  op  the  pneumogastric  and 
NEIGHBOURING  NERVES.  (Hirschfeld.) 

(1)  Facial  nerve;  (2)  g^losso-pharyng-eal  nerve,  with  the  petrosal  ganglion;  2,  connection  of  the 
dio-astric  branch  of  the  facial  nerve  with  the  glosso-pharyngeal  nerve  ;  (3)  pneumogastric  nerve,  with 
its  two  ganglia ;  (4)  spinal  accessory  nerve ;  (5)  hypoglossal  nerve  ;  (6)  superior  cervical  ganglion 
of  sympathetic ;  7, 7,  loop  of  union  between  the  first  two  cervical  nerves  ;  8,  carotid  branch  of  sympathetic  ; 
(9)  nerve  of  Jacobson  (tympanic),  given  off  from  the  petrosal  ganglion  ;  10,  its  carotico-tympanic 
filaments  ;  11,  twig  to  Eustachian  tube  ;  12,  twig  to  fenestra  ovalis  ;  13,  twig  to  fenestra  rotunda;  (14) 
small  superficial  petrosal  nerve;  (15)  large  superficial  petrosal  nerve;  (16)  otic  ganglion;  17, 
auricular  branch  of  pneumogastric  ;  18,  connection  of  spinal  accessory  with  pneumogastric  ;  19,  union  of 
hypoglossal  with  first  cervical  nerve  ;  20,  union  between  the  sterno-mastoid  branch  of  the  spinal  accessory 
and  that  of  the  second  cervical  nerve  ;  21,  pharyngeal  plexus  ;  22,  superior  laryngeal  nerve  ;  23,  external 
laryngeal ;  24,  middle  cervical  ganglion  of  sympathetic. 


Figs.  3G6  &  404.— origins  op  the  9th,  10th,  11th,  &  12th  nerves  :  nerves  supplying  the  tongue, 

(Hirschfeld.) 

I,  medulla  oblongata  ;  (2,  3,  4,  5)  glosso-pharyngeal,  pneumogastric,  superior  laryngeal,  and 
spinal  accessory  nerves ;  5,  7,  8,  9,  the  four  first  cervical  nerves,  the  second  showing  the  ganglion  on 
posterior  root ;  (10)  lingual  or  gustatory  nerve;  11  to  22,  hypoglossal  nerve  :-11,  its  origin  from 
the  front  of  the  medulla  :  the  nerve  is  seen  passing  between  the  spinal  accessory  and  the  pneumogastric, 
crossing  the  latter,  and  joining  with  the  two  first  cervical  nerves,  12,  13  ;  14,  15,  descendens  hypoglossi  and 
communicans  cervicis ;  16,  nerve  to  thyro-hyoid  ;  17,  18,  19,  20,  branches  to  muscles  of  tongue  ;  21,  22, 
anastomoses  with  lingual.  A,  B,  0,  D,  E,  vertebral,  external  carotid,  lingual,  temporal,  and  internal 
maxillary  arteries ;  a,  condyle  of  occipital  bone  pierced  by  hypoglossal  nerve  ;  b,  section  of  atlas  ;  c, 
styloid  process  ;  d,  e,  f,  g,  e,  stylo-,  hyo-,  and  genio-hyo-glossi,  and  stylo-pharyngeus  muscles  ;  h,  i,  external 
and  internal  pterygoid  muscles. 


Figs.  374  and  406.— distribution  of  the  lingual,  hypoglossal,  and  spinal  accessory  nerves. 

(Hirschfeld.) 

1,  lingual  nerve  ;  (2)  pneumogastric  nerve  ;  3,  superior  laryngeal  (represented  too  large) ;  4, 
external  laryngeal  branch  ;  (5)  spinal  accessory ;  6,  second  cervical  ;  7,  third  ;  8,  fourth  ;  9,  origin  of 
phrenic  nerve  ;  10,  nerve  to  subclavius  ;  11,  external  anterior  thoracic  nerve;  (12)  hypoglossal  nerve; 
20,  its  branch  to  the  thyro-hyoid  muscle;  (13)  descending  cervical  nerve;  15,  16,  17,  18,  19,  branches 
from  the  ansa  hypoglossi  to  the  sterno-hyoid,  sterno-thyroid,  and  omo-hyoid  muscles  ;  21,  communicating 
twigs  from  the  hypoglossal  to  the  lingual  nerve  ;  22,  terminal  branches  of  the  hypoglossal  nerve. 


Figs.  380  and  387.— superficial  distribution  of  the  facial,  trigeminal,  and  other  nerves  of  the  head, 

(Sappey,  Hirschfeld.) 

(1)  Trunk  of  the  facial  nerve  after  its  exit  from  the  stylo-mastoid  foramen ;  2,  posterior  auricular 
branch  ;  3,  filament  of  the  great  auricular  nerve  uniting  with  the  foregoing  ;  4,  occipital  branch  ;  5, 
auricular  branch  ;  6,  twig  to  the  superior  auricular  muscle  ;  7,  nerve  to  the  digastric  ;  8,  that  to  the  stylo- 
hyoid muscle  ;  (9)  temporo-facial  division  of  the  nerve  ;  10,  11,  temporal  branches  ;  12,  malar  ;  13,  14, 
infra-orbital;  (15)  cervico-facial  division  of  the  nerve;  16,  mandibular,  and  above  this  the  buccal 
branches  ;  17,  cervical  branch  ;  (18)  Auriculo-temporal,  uniting  with  the  facial,  giving  anterior  auricular 
and  parotid  branches,  and  ascending  to  the  temporal  region  ;  19,  20,  supra-orbital ;  21,  lachrymal ;  22, 
infra-trochlear  ;  23,  malar  twig  of  the  temporo-malar  ;  24,  superficial  branch  of  the  nasal ;  25,  infra-orbital ; 
26,  buccal,  uniting  with  branches  of  the  facial  ;  27,  mental ;  (28)  great  occipital ;  (29)  great  auricular ; 
30,  31)  sniall  occipital ;  (32)  superfiicial  cervical. 
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Fig.  384.— the  communications  of  the  right  facial  nerve  with  .iacobson's  nerve  and  Meckel's  and 
THE  otic  ganglia.  (Hirschfeld.) 

(See  page  228 j.) 

Figs.  381  and  388.— right  facial  nerve  in  the  internal  auditory  meatus,  as  seen  from  above. 

(1)  Facial  nerve  in  the  internal  auditory  meatus,  resting:  upon  the  auditory  nerve  (5) ;  (2)  its 
geniculate  ganglion,  from  which  there  passes  forwards  the  large  superficial  petrosal  nerve  (3).  A 
little  beyond  the  ganglion  the  nerve  is  seen  as  it  is  turning  backwards,  as  shown  in  the  next  figure. 
&,  cochlea  ;  c,  semicircular  canals  ;  d,  upper  part  of  the  malleus  &  incus,  with  the  chorda  tympani  (4) 
passing  between  them  inferiorly ;  6,  Gasserian  ganglion,  with  the  three  divisions  of  the  fifth  nerve ;  e,  tensor 
tympani  muscle. 


Figs.  382  and  388. —right  facial  nbrve  in  the  aqueductus  fallopii,  as  seen  from  theVjuter  side. 

(1,  1,  3,  4)  Facial  nerve  in  the  first  horizontal  part  of  its  course,  its  second  horizontal  part 
turning  backwards,  its  vertical  descending  portion,  and  at  its  exit  from  the  stylo-mastoid  foramen  ; 
(5)  geniculate  ganglion ;  (6)  large  superficial  petrosal  nerve,  which  is  seen  to  be  joined  inferiorly 
by  the  large  deep  petrosal  branch  of  Jacobson's  nerve ;  (7)  Meckel's  ganglion ;  (8)  small  superficial 
petrosal  nerve,  similarly  joined  by  the  small  deep  pretrosal  branch  of  Jacobson's  nerve  ;  (9)  chorda 
tympani,  seen  passing  between  the  handle  of  the  malleus  and  the  long  process  of  the  incus  ;  10,  posterior 
auricular  nerve,  cut  short ;  11,  12,  branches  to  stylo-hyoid  and  posterior  belly  of  digastric ;  13,  twig  to 
the  glosso-pharyngeal ;  (14)  glosso-pharyngeal  nerve. 


Fig.  417.— gasserian  ganglion,  and  superficial  nerves  of  the  orbit.  (Sappey,  Hirschfeld.) 
III.,  IV.,  VI.,  third,  fourth,  and  sixth  nerves ;  V.,  large  or  sensory  root  of  the  fifth  nerve,  leading  to 
the  Gasserian  ganglion,  1  :  a  small  portion  of  the  motor  root  is  seen  projecting  from  beneath  the  sensory 
root ;  (2)  trunk  of  the  ophthalmic  nerve  in  the  outer  wall  of  the  cavernous  sinus.  The  fourth  nerve  is 
seen  lying  immediately  to  its  inner  side.  (3)  Lachrymal  nerve  ;  (4)  frontal  nerve,  with  its  supra-trochlear 
division,  7,  and  the  external  and  internal  branches  of  its  supra-orbital  divisions,  5  &  6  ;  (8)  nasal  nerve, 
seen  further  on  in  the  anterior  ethmoidal  foramen,  and  entering  the  slit  by  the  crista  galli  to  the  nose  ; 
9,  its  infra-trochlear  branch. 

I.  ,  olfactory  tract  and  bulb  ;  II.,  chiasma  of  the  optic  nerves. 

II.  ,  anterior  deep  temporal  nerve,  arising  in  common  with  the  buccal  nerve  ;  12,  a  middle  deep 
temporal  nerve ;  13,  posterior  deep  temporal  nerve  ;  14,  origin  of  the  auriculo-temporal  nerve ;  15,  large 
superficial  petrosal  nerve. 


Fig.  424.— deep  nerves  of  the  orbit.  (Sappey.) 

(1)  Third  nerve,  dividing  into  a  small  uperior  branch,  2,  which  is  seen  supplying  the  levator 
palpebrae  superioris  &  superior  rectus,  and  a  larger  inferior  branch,  which  is  seen  to  supply  the  internal 
&  inferior  recti,  4  &  5,  and  to  be  continued  beneath  the  eyeball  to  the  inferior  oblique.  (From  this  latter 
there  is  seen  given  off  the  short  or  motor  root  of  the  lenticular  ganglion,  7,  which  has  been  divided  close 
to  its  origin.)  (9)  Sixth  nerve,  which  is  seen  supplying  the  external  rectus  muscle  ;  10,  ciliary  nerves, 
piercing  the  sclerotic  round  the  optic  nerve,  and  passing  forwards  between  the  sclerotic  &  the  choroid. 


Fig.  425.— nerves  of  the  orbit  seen  from  the  outer  side.  (Sappey.) 

The  external  rectus  has  been  divided  and  turned  down,  its  posterior  part  showing  the  ramifications 
of  the  sixth  nerve,  5,  on  its  inner  surface.  1,  optic  nerve  ;  (2)  trunk  of  the  third  nerve,  its  upper  branch 
going  to  the  levator  palpebrse  superioris  &  superior  rectus ;  (4)  its  long  lower  branch,  ending  in  the 
inferior  oblique  muscle. 

6,  Gasserian  ganglion  ;  7,  ophthalmic  nerve,  with  its  nasal  branch,  8. 

9,  ciliary  or  lenticular  ganglion,  with  its  three  roots,  -  short  or  motor,  10,  long  or  sensory,  11,  and 
sympathetic,  12. 
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FlO.  4U. — SUPERIOR  MAXILLARY  NERVE  AND  MECKEL'S  GANGLION  FROM  THE  OUTER  SIDE. 

(Sappey,  Hirschfeld.) 

(1)  Casserian  ganglion  ;  (3)  superior  maxillary  nerve  ;  15,  terminal  branches  on  the  face,  seen 
joininj?  with  facial  nerve,  16;  (13,  14)  superficial  posterior  dental  branches;  (4)  orbital  branch);  6, 
its  malar  twig,  divided ;  7,  its  temporal  twig,  joined  at  5  by  a  twig  from  the  lachrymal  nerve,  2  ;  (8)  Meckel's 
ganglion;  (9)  Vidian  nerve  ;  (10)  its  motor  root,  or  large  superficial  petrosal  nerve,  derived  from 
the  facial  nerve,  11 ;  (12)  its  sympathetic  root. 


Fig.  445.— superior  maxillary  nerve  and  Meckel's  ganglion  from  the  outer  side. 
(Sappey,  Hirschfeld.) 

(1)  Superior  maxillary  nerve  ;  (2)  deep  posterior  dental  nerve  ;  3,  superficial  posterior  dental 
nerve,  divided  ;  (4)  anterior  dental  nerve  ;  5,  superior  dental  plexus ;  (6)  Meckel's  ganglion ;  (7) 
Vidian  nerve;  8,  its  motor  root,  or  large  superficial  petrosal  nerve  ;  9,  its  sympathetic  root. 

10,  part  of  sixth  nerve,  receiving  twigs  from  carotid  plexus  ;  11,  superior  cervical  ganglion  of  the 
sympathetic ;  12,  its  ascending  branch  to  the  internal  carotid  artery. 

(13)  Facial  nerve  in  aqueductus  Fallopii. 

(14)  Glosso-pharyngeal  nerve  ;  15,  its  tympanic  branch,  or  Jacobson's  nerve  ;  16,  twig  joining 
sympathetic  on  internal  carotid  artery  ;  17,  18,  19,  filaments  to  fenestra  ovalis,  and  mucous  membrane  of 
Eustachian  tube ;  20,  small  deep  petrosal  nerve,  joining  small  superficial  petrosal  branch  of  facial 
divided,  21, 


Fig.  446.— MECKEL'S  ganglion  seen  from  the  inner  side,  and  nerves  to  the  nose.   (Sappey,  Hirschfeld.) 

(3)  Meckel's  ganglion  ;  4,  its  anterior  or  great  palatine  nerve,  whose  branches  to  the  inferior 
turbinated  bone  are  seen  in  7  ;  5,  and  6,  small,  and  external  palatine  nerves ;  8,  superior  nasal  nerve ; 
9,  naso-palatine  nerve,  divided  ;  (10)  Vidian  nerve  ;  11,  its  motor  root,  or  large  superficial  petrosal  branch 
of  facial ;  13,  cavernous  plexus. 


Fig.  447.— the  otic  ganglion,  seen  from  the  inner  side.    (Sappey,  Hirschfeld.) 

(8)  Otic  ganglion  ;  (9)  small  superficial  petrosal  nerve  ;  11,  twig  connecting  the  ganglion  with  the 
auriculo-temporal  nerve  ;  12,  twig  from  the  sympathetic  on  the  middle  meningeal  artery  ;  10,  branch  to  the 
tensor  tympani  muscle  ;  13,  nerve  to  the  internal  pterygoid  muscle  ;  14,  nerve  to  the  tensor  palati. 

(1)  Small  or  motor  root  of  fifth  nerve,  passing  down  on  inner  side  of  Gasserian  ganglion  to  join 
with  the  inferior  maxillary  nerve  ;  (2)  inferior  dental  nerve,  giving  off  its  mylo-hyoid  branch  (3),  which 
is  seen  further  down  emerging  from  beneath  the  internal  pterygoid  muscle  ;  (4)  lingual  nerve,  with  the 
chorda  tympani  (5)  ;  6,  descending  portion  of  the  facial  nerve  in  the  aqueductus  Fallopii ;  (7)  auriculo- 
temporal nerve,  enclosing  the  middle  meningeal  artery  between  its  two  roots. 

A  portion  of  the  facial  nerve  has  been  removed  so  as  to  open  up  the  aqueductus  Fallopii,  and  to 
show  the  membrani  tympani  with  the  incus  &  the  stapes. 


Fig.  448. — the  otic  ganglion  from  the  outer  side  ;  the  deeper  nerves  of  the  head  and  neck,  and 

more  particularly  the  deep  connections  op  MECKEL'S  AND  THE  OTIC  GANGLIA  WITH  THE  PETROSAL 

AND  JACOBSON'S  NERVES.  (Hirschfeld.) 

(See  Fig.  398,  on  page  187a,  for  earlier  dissection  of  the  same  "  part.") 

(1)  Ophthalmic  nerve,  divided  at  its  origin  from  the  Gasserian  ganglion.  Its  lachrymal  branch  is 
also  divided,  and  the  contents  of  the  orbit  are  removed,  to  give  a  better  view  of  its  nasal  branch  and  the 
infra-trochlear  offset  of  the  latter  ; 
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(2)  Superior  maxillary  nerve,  simWarly  divided  at  its  origin  and  cut  short  anteriorly  ;  7&8,  its  deep 
posterior  and  its  anterior  dental  branches,  joining  in  a  plexus  in  the  outer  wall  of  the  antrum  of  Highmore, 
from  which  the  teeth  of  the  upper  jaw  are  supplied  ;  (3)  Meckel's  ganglion,  with  the  Vidian  nerve  fully 
exposed  in  the  Vidian  canal,  the  latter  nerve  showing  both  its  connection  with  the  carotid  plexus  and 
with  the  large  superficial  and  large  deep  petrosal  branches  of  the  facial  and  glosso-pharyngeal  (Jacobson's 
nerve).   (See  also  Fig.  449b.) 

(9)  Otic  ganglion  exposed  from  without  by  the  removal  of  the  upper  part  of  the  inferior  maxillary 
nerve.  There  are  seen  reaching  the  posterior  aspect  of  the  ganglion  the  conjoined  small  superficial  petrosal 
nerve  of  the  facial,  and  the  small  deep  petrosal  of  the  glosso-pharyngeal  (Jacobson's  nerve.)  (See  also 
Fig.  449e.)   The  communication  of  the  ganglion  with  the  chorda  tympani  is  shown. 

(20)  Glosso-pharyngeal  nerve  and  its  petrous  ganglion  or  ganglion  of  Andersh,  with  Jacobson's 
nerve  traced  up  to  the  tympanum,  the  latter,  showing  its  branches  of  distribution  to  the  fenestras, 
rotunda,  &  ovalis,  and  its  branches  of  communic^ition  with  the  carotid  plexus  and  with  the  large 
superficial  petrosal  and  small  superficial  petrosal  branches  of  the  facial.  (See  page  228h  and  figure  above 
referred  to. 

(10)  Lingual  or  gustatory  nerve,  receiving  the  chorda  tympani,  11,  which  has  been  divided 
superiorly  in  the  removal  of  the  outer  wall  of  the  tympanum  ;  13,  its  anastomosis  with  the  hypoglossal ;  (1 2) 
submaxillary  ganglion,  with  its  communications  and  branches  of  distribution  ;  14,  sublingual  ganglion 
sometimes  present ;  (16)  inferior  dental  nerve,  giving  off  the  nerve  to  the  mylo-hj^oid  ;  18  &  19,  mental 
and  incisor  branches  of  the  inferior  dental,  the  former  cut  short. 

(22)  Hypoglossal  nerve. 

c,  inner  wall  of  the  tympanum,  showing  the  fenestras,  rotunda,  &  ovalis ;  f,  raylo-hyoid  muscle 
detached  from  the  mylo-hyoid  ridge  of  the  lower  jaw. 


Fig.  399,— the  submaxillary  trianglk.  (Ellis.) 

1,  2,  gustatory  nerve  with  the  submaxillary  ganglion  ;  3,  Wharton's  duct  ;  4,  6,  7,  glosso- 
pharyngeal, hypoglossal,  and  superior  laryngeal  nerves.  A,  B,  C,  D,  F,  H,  J,  genio-hyo-glossus,  genio- 
hyoid, hyo-glossus,  stylo-glossus,  posterior  belly  of  digastric.  The  figure  shows  the  common,  internal, 
and  external  carotid  arteries,  with  the  superior  thyroid,  lingual,  facial,  and  occipital  branches  of  the 
latter,  and  the  internal  jugular  vein. 
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SUMMARY  OF  PRACTICAL  POINTS. 


HEAD  AND  NECK. 


The  Scalp. — Eirmly  connected  to  the  tendon  of  the  occipito- 
frontalis,  and  moves  with  it.  A  scalp  wound  will  generally  divide  the 
tendon. 


Tendon  of  the  OccipitO-Frontalis.— But  loosely  connected  to 
the  pericranium.  Between  the  two  is  a  stratum  of  loose  cellular  tissue, 
which  readily  becomes  the  seat  of  diffuse  inflammatory  infiltration  and 
sloughing. 

Arteries  of  the  Scalp.  —  Frontal,  emerging  from  the  superior 
internal  angle  of  the  orbit.  Supra-orbital,  emerging  from  supra-orbital  notch 
or  foramen  at  junction  of  inner  and  middle  thirds  of  supra-orbital  arch. 
Temporal,  running  between  condyle  of  lower  jaw  and  external  auditory 
meatus,  and  then  crossing  the  posterior  root  of  the  zygoma ;  divides  into 
anterior  and  posterior  branches.  Posterior  auricular,  over  front  part  of 
mastoid  process.  Occipital,  about  midway  between  mastoid  process  and 
external  occipital  protuberance.    All  these  arteries  are  subcutaneous.* 


*  One  is  well  repaid  for  a  perusal  of  Mr.  Treves's  excellent  chapter  on  the  Scalp.  See  Treves's 
"  Applied  Anatomy." 
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Externa]  Occipital  Protuberance.— Always  perceptible  to  the 

finger.  Corresponds  to  the  torcular  Herophili.  Gives  attachment  to  the 
ligamentum  nuchse.  From  either  side  of  it  spring  the  superior  curved  lines 
of  the  occipital  bone,  which  give  attachment  to  the  trapezius,  sterno-mastoid, 
and  occipito-frontalis.  The  inferior  curved  lines  are  out  of  reach  of  the 
finger. 


Frontal  Sinuses.— Do  not  exist  in  childhood.  They  are  formed, 
as  age  advances,  by  the  separation  of  the  two  tables  of  the  skull.  The  absence 
of  the  usual  external  prominence  does  not  necessarily  indicate  the  absence 
of  the  sinuses,  which  may  be  formed  by  the  retrocession  of  the  inner  table 
of  the  skull.  Neither  does  a  prominent  bump  necessarily  imply  a  large 
sinus.    The  same  remark  applies  to  the  mastoid  cells. 


External  Auditory  Canal. — Euns  forwards  and  inwards,  with  a 
slight  concavity  downwards,  and  is  an  inch  and  a  quarter  long  in  the  adult. 
To  straighten  the  canal  for  inspection  the  auricle  should  be  drawn  upwards 
and  backwards.  The  membrana  tympmii  is  oblique  downwards  and  inwards. 
It  is  slightly  concave,  and  the  handle  of  the  malleolus  can  be  seen  adhering 
to  its  upper  half. 


Branches  of  the  Fifth  Nerve  and  Corresponding  Vessels. 

— The  supra-orbital  nerve  and  artery  emerge  from  the  orbit  through  the 
supra-orbital  notch  or  foramen  at  junction  of  inner  and  middle  thirds  of 
supra-orbital  arch.  The  infra-orbital  and  mental  foramina,  with  the  corre- 
sponding vessels  and  nerves,  are  in  a  line  drawn  from  this  point  to  the 
interval  between  the  bicuspid  teeth  of  the  lower  jaw.  The  auriculo-temporal 
nerve  emerges  from  under  cover  of  the  parotid  gland  behind  the  temporal 
artery,  and  accompanies  the  two  branches  of  the  latter. 


Condyle  of  the  Lower  Jaw.— Can  be  felt,  when  the  mouth  is 
opened  and  shut,  to  glide  forwards  and  backwards  upon  the  eminentia 
articularis,  in  front  of  the  external  auditory  meatus. 
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Ramus  of  the  Jaw. — incisions  made  over  this  should  be  horizontal 
in  direction,  so  that  they  may  avoid  both  Steno's  duct  and  the  facial  nerve. 
Stents  duct  runs  along  a  line  from  the  lower  part  of  the  concha  to  a 
point  midway  between  the  free  margin  of  the  lip  and  the  ala  of  the  nose. 
The  trunk  of  the  facial  nerve  passes  downwards  and  forwards  from  the 
point  where  the  anterior  border  of  the  mastoid  process  meets  the  ear. 

Facial  Artery. — Crosses  the  lower  jaw  in  front  of  the  masseter, 
where  it  can  be  felt  and  compressed.  It  passes  upwards  and  forwards  to 
near  the  angle  of  the  mouth,  where  it  lies  close  to  the  mucous  membrane, 
and  can  be  felt  and  compressed  from  within.  Its  coronary  branches  also 
lie  near  to  the  mucous  membrane.  The  artery  then  ascends  along  the  side 
of  the  nose  to  a  little  to  the  inner  side  of  the  tendo  oculi,  where  it  joins 
with  the  nasal  branch  of  the  ophthalmic. 


Puncta  Lachrymalia.— The  lower  one  is  slightly  the  larger,  and 
the  more  external.  The  lower  lachrymal  canal  runs  first  downwards  and 
then  inwards,  forming  an  angle,  which  the  surgeon  obliterates,  before 
introducing  Weber's  knife,  by  drawing  the  lower  lid  outwards. 

Tendo  Oculi. — Crosses  the  lachrymal  sac  a  little  above  its  middle. 
It  is  easily  seen  when  made  tense  by  drawing  the  lower  lid  outwards.  A 
puncture  just  below  it  would  enter  the  lower  part  of  the  lachrymal  sac. 

Nasal  Duct. — Runs  downwards,  backwards,  and  outwards.  It  is  from 
half  to  three-quarters  of  an  inch  in  length,  and  ends  in  the  inferior  meatus 
of  the  nose.  Its  inferior  aperture  is  sometimes  on  the  roof  of  the  meatus, 
when  it  is  large  and  round,  and  sometimes  on  the  outer  wall  of  the  meatus, 
when  it  is  smaller  and  slit-like. 


The  Skin  of  the  Nose.— is  firmly  connected  to  the  cartilages  ; 
hence  the  acute  pain  felt  in  erysipelas  and  small  boils  on  the  nose. 
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The  Nostril,  or  Anterior  Aperture  of  the  Nose— is  on  a  lower 

level  than  the  floor  of  the  nasal  fossa.  When  raised,  it  allows  of  the 
inspection  of  the  lower  part  of  the  nasal  cavity,  including  the  inferior 
turbinated  bone. 


Septum  Nasi,— Is  generally  deviated  a  little  to  one  side  or  other, 
narrowing  the  nasal  fossa  of  that  side. 


Coronary  Arteries. — Surround  the  buccal  aperture  lying  close  to  the 
mucous  membrane,  and  can  be  compressed  from  within  the  mouth.  The 
hare-lip  pins  are  passed  deeply  in  the  operation  for  hare-lip. 

Steno's  Duct. — Runs  along  a  line  drawn  from  the  lower  part  of 
the  concha  to  a  point  midway  between  the  free  margin  of  the  lip  and  the  ala 
of  the  nose,  and  opens  on  the  summit  of  a  small  papilla  opposite  the  second 
molar  tooth  of  the  upper  jaw. 


The  Tongue. — is  rough  over  the  anterior  two-thirds  of  its  dorsum, 
and  smooth  posteriorly.  On  its  under  surface,  in  front  of  the  frenum,  it 
presents  a  narrow  median  furrow.  On  either  side  of  this  are  the  ranine 
veins  ;  these  indicate  the  position  of  the  corresponding  arteries.  The  middle 
line  of  the  tongue  is  but  slightly  vascular. 


The  Sublingual  G-landS. — Stand  out  on  the  floor  of  the  mouth 
on  either  side  of  the  frenum.  On  their  inner  side  we  find  the  sublingual 
artery,  which  is  endangered  when  the  frenum  is  too  freely  divided. 


Tendons  of  the  G-enio-HyO-GrloSSi.— May  be  felt  in  the  middle 
line  of  the  floor  of  the  mouth,  just  behind  the  jaw-bone.  Their  division 
allows  the  tongue  to  be  drawn  very  freely  out  of  the  mouth,  as  may  be 
necessary  in  the  removal  of  a  cancer  of  the  organ. 
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At  the  outer  and  back  part  of  the  hard  palate  can  be  felt  the  hamular 
process  of  the  sphenoid.  A  little  in  front  of  this  the  posterior  palatine 
artery  emerges  from  the  posterior  palatine  canal — a  point  to  be  borne  in 
mind  in  uranoplasty. 

The  Tonsil, — liies  between  the  anterior  and  posterior  pillars  of  the 
fauces,  in  close  proximity  to  the  internal  carotid  artery,  between  which  and 
the  tonsil  are  only  the  superior  constrictor  muscle  and  the  fibrous  wall  of  the 
pharynx.    Externally,  the  tonsil  corresponds  to  the  angle  of  the  jaw. 

The  Pterygo-Maxillary  Ligament.— May  be  felt,  behind  the 

last  molar  tooth  and  below  and  in  front  of  the  tonsil,  passing  down  from  the 
hamular  process  to  the  back  part  of  the  mylo-hyoid  ridge  of  the  lower  jaw. 
A  little  below  it  is  the  gustatory  nerve,  pressure  upon  which  causes  acute 
pain.    Division  of  the  nerve  gives  temporary  relief  in  cancer  of  the  tongue. 


Tor  the  examination  of  the  throat,  the  head  should  be  thrown  well  back, 
and  the  nostrils  pinched:  the  soft  palate  is  then  instinctively  raised  in 
order  to  facilitate  breathing  through  the  mouth.  On  the  nostrils  being 
relaxed,  the  soft  palate  will  become  pendulous,  when  the  finger  can  be  passed 
behind  it  to  explore  the  posterior  aperture  of  the  nares. 

Parts  in  the  Middle  Line  of  the  Neck.— From  above  down- 
wards :  Hyoid  bone,  thyro-hyoid  membrane,  thyroid  cartilage,  crico-thyroid 
membrane,  cricoid  cartilage,  trachea — of  which  the  second,  third,  and  fourth 
rings  are  covered  by  the  isthmus  of  the  thyroid  gland. 


Hyoid  Bone. — Can  easily  be  felt  when  grasped  from  side  to  side. 

Thyro-Hyoid  Membrane. — Behind  it  is  the  lower  part  of  the 
epiglottis.  It  is  pierced  on  either  side  by  the  superior  laryngeal  nerve  and 
the  laryngeal  branch  of  the  superior  thyroid  artery. 
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Thyroid  Cartilage. — The  projection  of  its  upper  border,  or  pomum 
Adann,  and  the  notch  which  it  presents,  are  relatively  little  marked  in  the 
female,  and  in  the  male  before  puberty.  The  upper  part  of  the  lateral  lobes 
of  the  thyroid  gland  can  be  felt,  especially  when  enlarged,  on  either  alse 
the  cartilage.  The  gland  moves  up  and  down  with  the  cartilage  in 
deglutition. 


CricO-Thyroid  Membrane. — is  crossed  by  the  small  artery  of  the 
same  name,  a  branch  of  the  superior  thyroid,  which  is  of  little  importance 
surgically.  In  laryngotomy,  the  membrane  is  first  exposed  by  a  vertical 
incision,  and  then  divided  transversely  close  to  the  cricoid  cartilage — that 
is,  as  far  as  possible  from  the  vocal  cords. 


Cricoid  Cartilage. — Is  the  first  guide  in  the  ligature  of  the  common 
carotid,  pharyngotomy,  &c.  Behind  it  the  pharynx  narrows  into  the 
commencement  of  the  oesophagus.  Foreign  bodies  frequently  lodge  at  this 
point. 


The  Trachea. — Recedes  from  the  surface  as  it  descends.  Unless  the 
low  division  be  specially  indicated,  the  canal  had  better  be  opened  as  high  as 
possible.  The  isthmus  of  the  thyroid  gland  (which  crosses  the  second,  third, 
and  fourth  rings  of  the  trachea)  can  be  either  drawn  down  or  divided ;  or  the 
cricoid  cartilage,  with  the  two  or  three  first  rings  of  the  trachea,  may  be 
divided  (lary ngo-tracheotomy ) . 


The  Inferior  Thyroid  Veins. — Are  necessarily  distended  when 
tracheotomy  is  required.  They  should  be  avoided  as  far  as  possible,  and  any 
abundant  hsemorrhage  should  be  stopped  before  the  trachea  is  opened.  The 
left  innominate  vein  rises  somewhat  dangerously  high  in  front  of  the  lower 
part  of  the  trachea.  In  front  of  the  trachea  there  is  sometimes  a  small 
artery — the  thyroidea  ima.  In  children,  the  thymus  gland  may  rise  a  little 
above  the  sternum. 
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Sterno-Mastoid  Muscle. — Stands  out  in  bold  relief  when  tlie  face 
is  turned  towards  the  opposite  side.  When  undissected,  it  curves  forwards 
as  far  as  the  angle  of  the  jaw,  and  covers  nearly  the  whole  of  the  common, 
external,  and  internal  carotid  arteries.  It  is  crossed  by  the  external  jugular 
vein,  which  passes  down  from  the  angle  of  the  jaw  to  near  the  middle  of  the 
clavicle.  The  anterior  jugular  vein  lies  some  way  in  front  of  its  anterior 
border. 


Commoil  Carotid  Artery, — Extends  from  behind  the  sterno- 
clavicular articulation  to  the  upper  border  of  the  thyroid  cartilage,  running 
along  a  line  drawn  from  the  articulation  to  a  point  midway  between  the  angle 
of  the  jaw  to  the  mastoid  process.  It  is  deep  at  its  origin,  and  relatively 
superficial  at  its  termination.  The  internal  jugular  vein  lies  on  its  outer 
side  ;  the  pneumo-gastric  nerve  lies  between  and  behind  the  two  vessels  ;  the 
cord  of  the  sympathetic  lies  behind  the  sheath  of  the  artery ;  the  descendens 
hypoglossi  crosses  the  sheath  anteriorly.  The  artery  can  best  be  compressed 
against  the  prominent  anterior  tubercle  of  the  transverse  process  of  the  sixth 
cervical  vertebra,  called  the  carotid  tubercle,  or  tubercle  of  Chassaignac.  The 
artery  is  crossed  at  about  the  level  of  the  cricoid  cartilage  by  the  anterior 
belly  of  the  omo-hyoid  muscle. 

The  Stylo-Hyoid  and  Posterior  Belly  of  the  Digastric.— 

Eun  obliquely  downwards  and  forwards  from  the  mastoid  process  to  the 
hyoid  bone.  Beneath  them  passes  the  whole  of  the  neuro-vascular  bundle  of 
the  upper  part  of  the  neck 

The  hypoglossal  nerve  runs  along  their  lower  edge,  and  marks  the  point 
where  the  external  carotid  artery  is  usually  tied. 

Above  and  in  front  of  these  muscles  lies  the  superficial  portion  of  the 
submaxillary  gland. 

Beneath  the  submaxillary  gland,  in  the  angle  between  the  two  bellies  of 
the  digastric,  is  the  anterior  part  of  the  hypoglossal  nerve,  just  before  it 
disappears  beneath  the  mylo-hyoid.  The  nerve  and  the  two  bellies  of  the 
muscle  bound  a  small  triangular  space  (lingual  triangle),  of  which  the  floor 
is  formed  by  the  hyo-glossus.  The  li7igual  artery  crosses  this  space  beneath 
the  hyo-glossus  muscle. 
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The  facial  artery  grooves  tlie  upper  and  back  part  of  the  submaxillary 
gland,  and  then  crosses  the  lower  jaw  in  front  of  the  masseter. 

Between  the  sternal  and  clavicular  heads  of  the  sterno-mastoid  lie  the 
common  carotid  artery  internally,  and  the  internal  jugular  vein  externally. 
The  vein,  at  this  level,  is  clearly  external  to  the  artery  on  the  right  side  of 
the  neck,  while,  on  the  left  side,  it  approaches  and  sometimes  crosses  it. 
Between  and  behind  the  two  vessels  is  the  pneumo-gastric  nerve.  The 
phrenic  nerve  lies  external  to  the  vein,  in  front  of  the  scalenus  anticus. 

Between  the  two  sterno-mastoids,  at  the  lower  part  of  the  neck,  is  the 
"  fonticulus  gutturis,"  which  rises  and  sinks  in  distressed  breathing. 

The  sterno-clavicular  articulation  marks  the  commencement  of  the 
innominate  vein,  and,  on  the  right  side,  the  division  of  the  innominate 
artery. 

The  Supra- Clavicular  Fossa.—  is  crossed  at  its  lower  and  inner 
part  by  the  posterior  belly  of  the  omo-hyoid.  Below,  and  then  externally 
to  this,  it  is  crossed  more  or  less  horizontally,  and  at  a  somewhat  variable 
level,  by  the  supra-scapular  and  transversalis  colli  vessels ;  so  that,  in  the 
ligature  of  the  subclavian  artery,  the  knife  should  be  used  with  much  care 
after  the  platysma  and  deep  fascia  have  been  divided. 

The  Triangle  formed  by  the  Scaleni  Muscles  corresponds 

pretty  nearly  to  the  outer  border  of  the  sterno-mastoid.  Its  base  is 
formed  by  the  first  rib.  Upon  this  rests  the  subclavian  artery,  which  can 
here  be  controlled  by  pressure  downwards  and  inwards  upon  the  bone. 
Above  the  artery  are  the  cords  of  the  brachial  plexus.  The  subclavian 
vein  lies  below  and  in  front  of  the  artery,  in  front  of  the  scalenus  anticus. 

The  Lung. — Eises  half  an  inch  or  an  inch  above  the  clavicle,  and 
its  apex  can  be  examined  by  auscultation  and  percussion  through  the  soft 
parts  of  the  supra-clavicular  fossa. 


{Bee  practical  questions  at  end  of  hook.) 
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THE  LARYNX 


SE  LARYNX— 1st  Tablet. 

CARTILAGES  —  Nine;  three  single,  three  pairs.-  - 

THYROID  —  The  largest.     Consists  of  two  quadrilateral  plates  or  al(s  Joined  in  front  at  an 
acute  angle,  the  highest  &  most  prominent  part  of  which  angle  is  termed  the 
Outer  Surface  -  Presents  on  either  side  the  pomuin  Adami.  ^  Presents  :l 

C'i^//^?/,?  Zm^  -  For  sterno-thyroid  &  thyro-hyoid ;  passes  obliquely  downwards  &  for-! 

wards  from  tubercle  near  root  of  superior  cornu.     The  surface  behind 

gives  attachment  to  inferior  constrictor. 
Inner  Surface  -  Covered  by  mucous  membrane  externally  &  above.     Presents  in 

middle  line  the 

^^'<r^'^/m^  ^^y^- -  To  which  are  attached  the  true  &  the  false  vocal  cords,  the  thyro- 
arytsenoidei  &  -epiglottidei  muscles,  and  the  thyro-epiglottic  ligament 

&  apex  of  the  epiglottis. 

Upper  Border  -  Deeply  notched  opposite  pomum  Adami,  rounded  &  prominent  on 
either  side  of  notch,  concave  laterally;  gives  attach,  to  thyro-hyoid  membr. 
Lower  Border  -  Shorter,  straighter,  connected  to  cricoid  cartilage  by  crico-thyroid 

membrane  &  muscle. 

Posterior  Border  -  Thick  &  rounded;    gives  attachment  to  stylo-  &  palato-pharyngei, 
and  is  prolonged  upwards  &  downwards  respectively  into  the 
Superior  Cornu  -  Long,  narrow;  points  upwards,  backwards  &  inwards,  and  gives 

attachment  to  lateral  thyro-hyoid  ligament. 
hiferior   Cormt  -  Shorter  &  thicker;  points  downwards  forwards  &  inwards,  and 
presents  internally  a  small  facet  for  articulation  with  cricoid  cartilage. 
CRICOID    —   Annular  in  shape,  broad  behind,  narrow  in  front;  thicker   &  stronger,  but 

smaller  than  foregoing.  Presents: 
Outer  Surface  -  (^ives  attachment  in  front  &  at  sides  to  crico-thyroideus  &  inferior  con- 
strictor;  and  then  presents  on  either  side  from  before  backwards: 
T7ibercle  -  Surmounted  by  an  articular  facet,  for  articulation  with  lesser  cornua  of  thy. 
Broad  Rough  Depression  -For  attachment  of  crico-arytsBnoideus  posticus ;  ^""^i^  cartilage; 
Median  Vertical  Ridge  -  For  attachment  of  longitudinal  fibres  of  oesophagus. 
Inner  Surface  -  Smooth,  lined  with  mucous  membrane  of  larynx. 

Upper  Border  -  inclined  downwards  &  forwards.    Gives  attachment  in  front  &  at  sides 
to  crico-thyroid  membrane  &  crico-arytsenoideus  lateralis,  and  presents  ac 
its  posterior  &  highest  part,  on  either  side  of  a  slight  median  notch,  two 
small  oval  facets  for  articulation  with  arytasnoid  cartilages. 
Lower  Border  -  Horizontal;  connected  to  first  cartilaginous  ring  of  trachea  by  fibrous 

membrane  of  that  canal. 

ARYTiENOID  —  Two,  small,  pyramidal.     Eest  upon  posterior  k  highest  part  of  upper  bor- 

der  of  cricoid  cartilage,  and  present : ) 
Anterior  Surface  -  Convex,  rough  ;  gives  attachment  to  false  vocal  cord  &  upper  fasci- 
Posterior  Surface -Excavated  for  attach. of  arytaenoideus.  cuius  of  thyro-arytaenoideus. 
Internal  Surface  -  The  narrowest,  flattened,  covered  with  mucous  membrane. 
Base  -  Broad.  Presents  a  smooth  concave  facet  for  articulation  with  cricoid  cartilage, 
and  three  angles,  of  which  angles  two  are  prominent  &  important,  viz., 
Antero- Intir  II  al  Angle  -liong  &  pointed;  gives  attachment  to  true  vocal  cord  &  to 

lower  fasciculus  of  thyro-arytsenoideus. 
Postero-Ext.  Angle  -  Short  &  rounded ;  gives  attach,  to  the  crico-ary  tsouoidei  lateralis  & 
Apex  -  Pointed,  curved  backwards  &  inwards  ;  articulates  on  either  side  with  the    posticus.  | 

CORNICULA  LARYNGIS  or  CARTILAGES  of  SANTORINI  -  Two  small  f 

conical  nodules  of  yellow  elastic  cartilage  sometimes  joined  to  apices  of  arytaanoid 
cartilages,  which  apices  they  prolong  backwards  &  inwards. 

CUNEIFORM  CARTILAGES  or  CARTILAGES  of  WRISBERG- Two  small  rods  j« 

of  yellow  elastic  cartilage  directed  upwards  &  outwards  in  free  border  of  arytaeno-  |i 
epiglottidean  folds  a  little  in  front  of  arytsenoid  cartilages;  their  anterior  ex.h 

tremity  is  slightly  enlarged.  )s 

EPIGLOTTIS  —  Median  lamella  of  yellow  elastic  cartilage  in  the  form  of  a  leaf  with  the  f 

stalk  below,  and  the  lamina  or  expanded  part  above.  Presents: 
Apex  -  Long  &  narrow;  attached  by  thyro-epiglottic  ligament  to  upper  part  of  receding 
Base  -  Broad,  rounded,  free.  angle  of  thyroid  cartilage. 

Anterior  Surface  -  Free  in  its  upper  part,  where  it  curves  forwards  towards  base  of 
tongue,  to  which  it  is  connected  by  the  three  glosso-epiglottic  folds;  ad- 
herent below,  where  it  is  attached  by  hyo-epiglottic  ligament  to  upper  bor- 
der of  hyoid  bone. 

Posterior  Surface  -  Free,  smooth,  concave  from  side  to  side,  convex  from  above  down- 
wards.  Covers  superior  aperture  of  larynx  during  second  act  of  deglutition, 
and  is  studded  with  numerous  small  pits  for  the  reception  of  mucous  glaiads. 

Lateral  Margins  -  Convex,  directed  backwards;  connected  to  arytaenoid  cartilages  by 

the  arytseuo-epiglottidean  folds. 
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ArliatZar  facet   

ftn-  Infer.  Cot^u. 

Thyroid  C. 


Figs.  4S0,  481,  482.-  cartilages  of  the  larynx,    (A  &  B,  Gray  ;  C,  Ellis.) 
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Figs.  483,  4S4,  4S5,  48C>,  487.- cartilages  op  the  larynx  seen  from  in  front  &  behind  ;  and  their  artictlations.  (Sappey.) 
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THE  LARYNX-2nd  Tablet. 


LIGAMENTS  -  An 


EXTRINSIC  -  Th  ree;  connect  larynx  to  hyoicl  bone.  -  They  are* 

Thyro-Hyoid  Membrane  -  Broad  fibro.eiastic  membrane  front 

Upper  border  of  thyroid  cartilage  to 

Upper  border  of ^  hyoid  bone,  being  separated  from  posterior  surface  of  hyoid 
bone  by  a  little  loose  cellular  tissue  in  which  a  bursa  is  usually  found. 
It  is  thickest  towards  middle  and  perforated  laterally  by  superior  laryn. 
geal  vessels  &  nerves.  Behind  it  are  the  epiglottis  &  the  mucous  mem- 
brane of  the  base  of  the  tongue,  with  a  considerable  amount  of  adipose 

tissue  &  some  mucous  glands. 

Lateral  Thyro-Hyoid  Ligaments -Rounded  fibro.eiastic  cords  from 

Superior  cornua  of  thyroid  cartilage  to 

Extremities  of  greater  cornua  of  hyoid  bone.  -  These  ligaments  often  contain  a 
small  cartilaginous  nodule,  the  cartilage  triticea, 

INTRINSIC  — Connect  cartilages  of  larynx  as  follows:    On  the  one  hand  the  cricoid 
to  the  thyroid  &  arytsenoid,  on  the  other  the  epiglottis  to  the  thyroid.  - 

They  are : 

Crico-Thyroid  Membrane  -  Yellow  elastic  lamina  divided  into: 
Central  Portion  -  Thick,  triangular,  broadest  below;  connects 

Contiguous  margins  of  cricoid  6^  thyroid. 
Lateral  Portions  -  Thinner;  extend  from 

Upper  border  of  cricoid  cartilage  as  far  back  as  crico-thyroid  arthrodia  to 
Loiver  border  of  inferior  or  true  vocal  cord,  uniting  firmly  with  the  latter, 
especially  in  front.  -  The  central  portion  is  concealed  by  crico-thyroid 
muscles,  except  in  mesial  line,  and  is  crossed  by  crico-thyroid  branches 
of  superior  thyroid  arteries;  the  lateral  portions  are  covei-ed  by  the  thyro- 
&  lateral  crico-arytsenoid  muscles,  and  are  lined  internally  by  mucous 

membrane  of  larynx. 

Crico-Thyroid  Capsules  -  Thin,  strongest  behind  ;  enclose  the  arthrodial 
articulations  between  cricoid  &  inferior  cornua  of  thyroid,  and  are 
lined  internally  with  synovial  membrane. 

Posterior  Crico- Arytsenoid  Ligament  -  Short  but  strong  band  from 

Back  of  cricoid  cartilage  to 
Back  of  base  of  arytcBnoid. 

Crico-Arytsenoid   Capsules  -  Thin;   surround  the  arthrodial  articulations 
between  upper  border  of  cricoid  cartilage  &  bases  of  the  arytsenoid, 
and  are  lined  internally  with  synovial  membrane. 
Thyro-Epiglottic  Ligament  -  Long  &  slender  band  connecting 

Apex  of  epiglottis  to 

Upper  part  of  receding  angle  of  thyroid. 

Hyo-Epiglottic  Ligament  -  Somewhat  indistinct ;  extends  amidst  a  con- 

siderable  amount  of  adipose  tissue  from 

Anterior  surface  of  epiglottis  to 
Upper  border  of  hyoid  bone. 

To  the  foregoing  ligaments  must  be  added  the  superior  &  inferior 
thyro-arytsenoid   described  with  the  vocal  cords,  and  the  somewhat 
indistinct  ubro-cartilaginous  capsules  frequently  found^  between  the 
arytsenoid  cartilages  &  the  cornicula  larjngia. 
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THE  LARYNX-3rd  Tablet. 


MUSCLES  of  the  GLOTTIS  —  Are  four  on  each  side,  and  one  in  the  middle  line. 

CricO-ThyroideUS  -  Front  &  sides  of  cricoid  cartilage. 

Lower  border  &  inferior  coruu  of  thyroid  cartilage,  -  S.  by  snperior  laryn 
geal  nerve. 

Tilts  the  thyroid  cartilage  faj-wards,  and  thus  elongates  of  tenses  the  vocal  cords. 
Thyro-ArytsenoideUS  -  Lower  part  of  receding  angle  of  thyroid  cartilage,  &  posterior 
surface  of  crico-thyroid  membrane. 

By  two  fasciculi  into  anterior  surface  of  arytaenoid  cartilage,  and  intij 
anterior  or  internal  angle  of  its  base.  -  S.  by  recurrent  laryngeal  nerve. 

Draws  the  aryta;noid  cartilage  forwards,  and  thus  shortens  and  relaxes  the  vocd, 
cords ;  it  also  assists  in  compressing  the  sacculns  laryngis.  The  former  action  is  thai 
of  its  lower  &  stronger  fasciculus,  which  lies  parallel  with,  &  on  the  outer  sid^ 
of,  the  inferior  or  true  vocal  cord ;  the  latter  action  is  that  of  its  upper  &  thinnei 
fasciculus,  which  lies  on  the  outer  side  of  the  sacculus  laryngis. 
CricO-ArytsenoideUS  Lateralis  -  Side  of  uj^jjer  bonier  of  cricoid  cartilage. 

External  or  posterior  angle  of  base  of  aryttenoid  cartilage.  -  S.  by  recur 
rent  laryngeal  nerve. 

The  two  muscles  rotate  the  arytcrnoid  cartilages  so  as  to  bring  together  thei 
anterior  or  internal  angles  &=■  the  true  vocal  cords  which  are  attached  to  them,  am 
thii?  constrict  the  glottis. 

Crico-Arytsenoideus  Posticus  -  Broad  depression  on  side  of  posterior  surface  o 
cricoid  cartilage. 

External  or  posterior  angle  of  base  of  arytenoid  cartilage.  -  S.  by  recur 
rent  laryngeal  nerve. 

The  two  muscles  rotate  the  arytanoid  cartilages  so  as  to  separate  their  anterior  o. 
internal  angles  cr=  the  true  vocal  cords  which  are  attached  to  them,  and  thus  dilate  th, 
glottis. 

Arytsenoideus  -  Posterior  surface  &  outer  border  of  both  arytenoid  cartilages,  pre 
senting  superficial  oblique  &  deep  transverse  fibres.  -  S.  by  both  the  superior  & 
the  inferior  or  recurrent  laryngeal  nerves. 

The  t'vo  muscles  bring  together  the  two  aryta:noid  cartilages,  and  thus  constrict  thi 
glottis,  especially  in  its  posterior  part. 


MUSCLES  of  the  EPIGLOTTIS  TAs  given  in  Gray)  — Are  three  in  number. 

Thyro-Epiglottideus  or  Depressor  Epiglottidis  -  Inner  surface  of  the  thyroid 

cartilage  externally  to  origin  of  thyro-aryt^noid. 

Margin  of  epiglottis  &  arvtseno-epiglottidean  loiu.  1 

Depresses  the  epiglottis,  and  assists  in  cojnpressing  the  sacculns  laryngis. 

Arytseno-Epiglottideus  Inferior  or  Compressor  Sacculi  Laryngis  -  Ary. 

tsenoid  cartilage  just  above  false  vocal  cord. 
Margin  of  epiglottis. 

Depresses  the  epiglottis,  and  assists  in  compressing  the  sacculus  laryngis. 
Arytseno-Epiglottideus  Superior  -  Apex  of  arytaenoid  cartilage.  i 
Ai'ytaeQO-epiglottidean  fold. 

Constricts  the  superior  aperture  of  the  larynx  during  the  second  act  of  deg'titition.  - 
The  oblique  fibres  of  the  arytainoideus  are  sometimes  considered  as  belonging  to 
the  arytreno-ej^iglottidei,  Avhich  muscles  would  then  decussate  in  the  middle 
line  behind  the  horizontal  fibres  of  the  arytituoideus,  or  aryta.'uoideus  jjroper. 
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larynx ;  in  C,  tr  is  placed  on  the  anterior  wall  of  the 
receding  trachea,  and  h  indicates  the  commencement 
of  the  two  bronchi  beyond  the  bifurcation,  which  may 
be  brought  into  view  in  this  state  of  extreme 
dilatation. 


Fig.  495.— three  laryngoscopic  views  of  the  superior  aperture  of 
the  larynx  and  surrounding  parts  in  different  states  op  tiir 
GLOTTIS  DURING  LIFE.    (From  Czermak.) 

A,  the  glottis  during  the  emission  of  a  high  note  in  singing.  B,  in 
easy  or  quiet  inhalation  of  air.  C,  in  the  state  of  widest  possible  dilatation , 
as  in  inhaling  a  very  deep  breath.  The  diagrams  A',  B',  C,  have  been 
added  to  Czermak's  figures  to  show  in  horizontal  sections  of  the  glottis 
the  position  of  the  vocal  ligaments  and  arytenoid  cartilages  in  the  three 
several  states  represented  in  the  other  figures.  In  all  the  figures,  so  far 
as  marked,  the  letters  indicate  the  parts  as  follows,  viz.  :— the  base  of 
the  tongue ;  e,  the  upper  free  part  of  the  epiglottis ;  e ',  the  posterior 
convex  surface,  tubercle,  or  cushion  of  the  epiglottis ;  ph,  part  of  the 
anterior  wall  of  the  pharynx  behind  the  larynx  ;  in  the  margin  of  the 
aryteno-epiglottidean  fold  tv,  the  swelling  of  the  membrane  caused  by 
the  cuneiform  cartilage ;  s,  that  of  the  corniculum ;  a,  the  tip  of  the 
arytenoid  cartilages  ;  c  v,  the  true  vocal  cords  or  lips  of  the  rima  glottidis ; 
c  V  s,  the  superior  or  false  vocal  cords  ;  between  them  the  ventricle  of  the 


Fig.  496. — sagittal  section  through  larynx  and  surrounding  parts. 
(Sappey.)   (See  expl.,  p.  261a.) 


KlO.   4!)7.      KXTKIINAI,   l!i;i,ATI().\.S  OK  I,A1!YN\.  (,Sil.))l)cy.) 


1,  isllinnis,  iM.lcriil  l()l)(;s,  ;u\t\  median  process  of  l.liyfoid  i;-Iiui(l  ;   4,  Ti,  (>,  7,  superior,  inferior,  iind  middle 

I  fi\  roid  \  l  ins,  I  lie  formi  r  wil  d  Uio  artci'y  of  sanic  nainc  ;  8,  5),  innoniinal.c  a,n(l  inU-nial  Jii^fMlar  veiiiH  wi(li  coimncncenienl 
of  iiifri  loi  \  enii caA .1  ;  Hi,  II,  tho  coiniuoii  carotid  arterioH  :  t^hc  ))iK'mrio;<'aHtric,  ncrvoH  arc  hccm  on  the  ouLi-r  side  of  Uie 
above  arl  erics  al  I  lie  lower  pa.rl,  of  t  he  iief:l<,  t\\c  ri^^ld.  iierv(^  (^rossin<r  Mu-  sulif^lavian  artery,  and  IJic  left,  one  the  areli  of 
iheaorlri;  |-^,  I!',,  14,  t.liyroid  a,ii(l  i^rieoid  I'art  ila,i;-es,  and  l,ra.eli(;a,. 

Kxi)l(twi.l.!.()n  of  Fly.  4i)0. 

1,  2,  I'.,  4,  iuit^erior  a))erfiire,  a,nd  HU])erior  and  inferior  la.l,era.1  etirt-ilaycs  of  noHc  ;  T),  (>,  7,  snjierior  l.iirhina,! cd  process 
and  meatus,  middh;  turbinated  ])roceHH  and  meatnH,  inferior  tniliinaled  jiroftess  and  ineatuH  ;  H,  Hi)lien()idal  sinus;  ',»,  II, 
posterior  nare.s  ;  10,  openin^j  of  Kiistachian  tu))e  ;  12,  soft  palah  ;  I  I,  l.p,  tiard  ]ialate  ;  Hi,  17,  tongue,  vvitii  median  (ihrons 
septun) ;  18,  19,  20,  i^eriio-hyo-glosHUS,  fjenio-hyoid,  and  mylo  hyoid  muscles,  the  latl-er  in  Hecl,ion  ;  21,  22,  23,  anterior  and 
posterior  j)illarH  of  soft  i)alato  and  toiiHil ;  24,  2""),  20,  27,  pharnyv  :i.nd  (glands  of  Ixise  of  tonjfue  ;  2H,  2!>,  .'50,  ca,\  ily  anil 
ventricle  of  larynx  and  epif^lottis  ;  151  to  :>7,  sections  of  hyoid  lif)ne,  thyroid  cartila^'c,  Ihyro-hyoid  in(;nd)ratie,  ha,cU  and 
front  parts  of  cricoid  cai  tilajjf',  and  f^ico  thyroid  mr^mhrane. 
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THE  LAIlYNX-4th  Tablet. 


MUCOUS  MEMBRANE 

Is  stretched,  on  entering  the  larynx,  betM^een  the  arytcenoid  cartilages  &  the  epiglottis, 
forming  the  aryi(Enp-cpi,s,lo1t{dean  folds.  These  contain  the  thyro-  &  the  arytoeno- 
epiglottidean  mnscles,  the  cuneiform  cartilages  &  the  cartilages  of  Wrisberg,  and  a 
large  amount  of  loose  cellular  tissue,  the  occasional  infiltration  of  which  tissue 
constitutes  the  so-called  oedema  of  the  glottis. 

It  is  thin,  and  of  a  pale  rosy  colour.  It  is  particularly  thin  &  adherent  over  the  epiglottis, 
and  still  more  so  over  the  true  vocal  cords,  where  it  is  transparent  enough  for  the 
ligamentous  fibres  to  be  seen  through  its  substance. 

Its  epithelium  is  columnar  ciliated  below  the  superior  vocal  cords,  and  also,  in  front,  as 
high  as  the  middle  of  the  epiglottis;  above  these  points  it  loses  its  cilia,  and  gradu- 
ally  assumes  the  squamous  form.    It  is  squamous  over  the  true  vocal  cords. 

It  is  highly  sensitive  in  the  upper  part  of  the  larynx. 


MUCOUS  GLANDS  —  Simple  tubular,  and  conglomerate;  particularly  abundant  over 
the  posterior  surface  of  the  epiglottis,  in  which  situation  they  are  received  into  num. 
erous  small  pits  in  the  substance  of  the  cai  tilage;  but  they  are  found  everywhere 
beneath  the  mucous  membrane,  excepting  over  the  true  vocal  cords.  The  glands  of 
the  sacculus  laryngis,  from  60  to  70  in  number,  pour  out  their  secretion  upon  the  in- 
ferior  or  true  vocal  cords  Avhich  it  is  destined  to  lubricate.  The  so-called  aryticnoid 
glands  are  collected  into  a  somewhat  large  mass  in  the  arytteno-epiglottidean  folds, 
in  front  of  the  arytgenoid  cartilages. 

VESSELS  &  NERVES  —  Auteries.  Are  the  laryngeal  branches  of  the  superior  & 
inferior  thyroid.  -  Veins.  Open  into  the  superior,  middle  &  inferior  thyroid.  -  Lym- 
PHATics.  Terminate  in  the  deep  cervical  glands.  -  Nerves.  Are  the  superior  and  the 
inferior  or  recurrent  laryngeal  branches  of  the  pneumogastric,  and  filaments  from 
the  sympathetic.  The  superior  laryngeal  nerve  supplies  the  mucous  membrane,  the 
crico-thyroid  muscle,  &  in  part  the' arytaenoid ;  the  inferior  or  recurrent  laryngeal 
nerve  supplies  in  part  the  aryttenoid,  and  all  the  other  muscles,  excepting  the  crico- 
thyroid. 
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THE  LARYNX— 5th  Tablet. 


INTERIOR  of  the  LARYNX. 

Is  divided  in  two  by  the  glottis  or  rima  glottidia. 

GLOTTIS  or  RIMA  GLOTTIDIS  —  Antero-posterior  opening  comprised  be. 

tween  the  inferior  or  true  vocal  cords  in  its  anterior  three-fourths,  and  between 
the  arytsenoid  cartilages  in  its  posterior  fourth. 

In  tranquil  breathing  it  is  triangular  with  base  backwards.  It  is  lozenge, 
shaped  when  fully  dilated,  as  in  violent  inspirations.  It  is  reduced  to  a  narrow 
slit  when  sound  is  emitted ;  the  vocal  cords  then  lying  parellel  to  each  other, 
and  their  degree  of  approximation  &  tension  increasing  with  the  height  of  the 
sound  produced. 

In  the  adulc  male  it  is  nearly  an  inch  long,  and  may  be  dilated  to  nearly 
half  an  inch.    In  the  female,  and  in  the  male  before  puberty,  its  dimensions  are 

about  one-third  less. 

Inferior  or  True  Vocal  Cords  -  Extend  from  near  middle  of  receding  angle 
of  thyroid  cartilage  below  the  false  vocal  cords  to  anterior  or  internal 
angle  of  the  base  of  the  arytsenoid  cartilages.  They  consist  of  a  strong 
band  of  yellow  elastic  fibrous  tissue,  the  inferior  thyro-aryfcBuoid  ligament^ 
which  baud  is  continuous  inferiorly  with  the  lateral  portion  of  the  crico- 
thyroid membrane,  is  covered  internally  by  a  very  thin  &  adherent  layer 
of  mucous  membrane,  and  is  strengthened  oxternally  by  the  thyro- 

arytsenoid  muscle. 

PART  ABOVE  the  GLOTTIS  —  is  broad  &  triangular,  &  presents  for  exami- 
nation :  - 

Superior  Aperture  of  the  Larynx  -  Triangular,  obliquely  inclined  downwards 
&  backwards,  and  bounded  in  front  by  the  epiglottis,  &  laterally  by  the 

arytseno-epiglottidean  folds. 

Superior  or  False  Vocal  Cords  -  Extend  from  near  middle  of  receding  angle  of 
thyroid  cartilage  above  the  true  vocal  cords  to  the  anterior  surface  of  the 
arytsenoid  cartilages;  they  consist  of  a  fold  of  raucous  membrane  con- 
taining a  thin  band  of  yellow  elastic  fibrous  tissue,  the  superior  thyro- 
aryicenoid  ligametit,  from  which  a  delicate  expansion  extends  over  the 
sacculus  laryngis.    They  bound  superiorly  the  openings  of  the 

Ventricle  of  the  Larynx  -  Deep  oblong  saccular  depression  comprised  between 
the  superior  &,  inferior  vocal  cords,  and  corresponding  externally  to  the 
thyro-arytsenoid  muscle.  It  is  continued  superiorly  &  in  front  by  a  nar- 
row opening  into  the 

Sacculus  Lauyngis  or  Lakyngeal  Pouch  -  A  prolongation  of  the  foregoing, 
which  passes  upwards  &  forwards  between  the  superior  vocal  cord  & 
the  thyroid  cartilage,  and  is  covered  externally  by  the  thyro- 
epiglottideus  &  by  the  thin  upper  fasciculus  of  the  thyro-arytaenoid, 
and  internally  by  the  ary tseno-epiglottideus  inferior  or  compressor 
sacculi  laryngis.  The  mucous  lining  of  the  pouch  is  supported  by  an 
expansion  from  the  superior  vocal  cord,  and  presents  the  openings  of 
from  60  to  70  mucous  glands,  whose  secretion  lubricates  the  inferior 

vocal  cords. 

PART  BELOW  the  GLOTTIS  —  is  flattened  from  side  to  side  above,  circiilar 

below,  continuous  inferiorly  with  canal  of  trachea. 


NOTES  ON  THE  NEWER  MATTER. 


THE  SMALLER  MUSCLES  OF  THE  LARYNX.* 


Epiglottis 


Cut  edge  of  hyo-epiglottidean  ligament 
Section  through  body  of  hyoid  bone 

Cut  edge  of  thyro-hyoid  membrane 
Thyro-epiglottideus  muscle 


Section  of  thyroid  cartilage 
Thyro-arytenoideus  muscle 


Crico-arytenoideus  lateralis  muscle  (the 
pointer  crosses  crico-thyroid  membrane) 

Cricoid  cartilage 


iryteno-epiglottidean  fold 
Aryteno-epiglottideus  muscle 

A I  -ytenoid ei  (s  m  uscle 


Crico-arytenoideus  2)ostic'us 


Recurrent  laryngeal  nerve 


Fig.  497a.— the  derpkr  jMuscles  of  the  larynx.  (Moms.) 


Some  of  the  fibres  of  the  thyro-arytenoideus  and  of  the  crico-arytenoidei  lateralis  and  posticus 
join  l)oth  the  horizontal  and  the  oblique  fibres  of  the  arytenoideus. 

Some  of  the  lower  fibres  of  the  crico-arj'tenoideus  posticus  are  occasionally  inserted  inio  the  inferior 
cornu  of  the  thyroid  cartilage  :  these  fibres  constitute  the  kerato-cricoideus  muscle. 

Different  names  are  gi\  en  to  the  horizontal  and  to  the  oblique  portions  of  the  arytenoideus.  The 
former  portion  is  said  to  form  the  arytenoideus  transmrsus.    The  latter  is  the  arytenoideus  obliquus,  and 


*  The  smaller  miiscles  of  the  larynx  supply  perhaps  the  most  telling  object- 
lesson  one  c.onld  select  as  to  the  now-a -day  tendencies  in  Anatomy, 

The  muscles  of  the  larynx  that  everybody  can  see  are  the  same  in  number  and, 


Fig.  497b. — the  deeper  muscles  of  the  larynx.    (Shattock,  Quain.) 


//,  body  of  hyoid  bone,  cut ;  e,  epiglottis  ;  th,  cut  surface  of  right  ala  of  thyroid  cartilage  ;  cr,  front 
of  cricoid  cartilage  :  the  articular  facet  for  the  inferior  cornu  of  the  thyroid  is  seen  posteriorly;  tli.ai-, 
t/i.ar,  fibres  of  the  thyro-.arytenoid  (outer  portion)  passing  from  the  thyroid  in  front  to  the  arytenoid 
behind  ;  th.ar',  others  arising  from  the  crico-tliyroid  membrane  ;  another  considerable  mass  of  fibres  is 
seen  arising  from  the  same  parts,  and  passing  at  first  obliquely  and  afterwards  nearly  vertically  upwards 
as  the  thyro-epiglottic  muscles,  th.ep.  ;  fh.ar.m,  small  thyro-arytenoid  ;  th.ar.m',  a  small  slip  of  the 
same  muscle  passing  into  the  false  vocal  cord  ;  cr.ar.lat,  lateral  crico-arytenoid  ;  cr.ar.p,  posterior 
crico-arytenoid  ;  r.ar.e-p,  right  aryteno-epiglottic  nmscle  near  its  origin  ;  l.ar.ep,  left  aryteno-epiglottic 
near  its  insertion;  l.ar.ep',  portion  of  the  same  inserted  into  the'  corniculum  ;  /,  fat;  saccule 
covered  by  mucous  glands. 

is  said  to  be  continued  into  the  anjteno-epiglottidexin, -some  of  its  fibres  being  prolonged  beyond  the 
arytenoid  cartilages  as  follows  : — 

[a]  The  uppermost  into  the  cartilages  of  Santorini  :  these  latter  fibres  form  the  aryteno- 

epiglottideus  rectus  of  Luschka. 

[b]  The  intermediate  ones  run  on  to  the  inner  and  outer  walls  of  the  sacculus  laryngis, 

(ft)  independently,  and  (6)  in  conjunction  with  the  oblique  fibres  of  the  thyro- 
arytenoideus  below  referred  to,  -  the  conjoined  fibres  which  reach  the  epiglottis 
forming  the  thy ro-ar n-epiglott ideus. 

[c]  Of  the  lowest,  some  blend  with  the  thyro-arytenoidevis,  others  with  the  crico-arytenoideus 

lateralis. 


approximately,  in  size,  as  those  of  the  soft  palate.  In  either  apparatus  there  are  four 
distinct  lateral  muscles  and  one  median  -  in  all  five,  different  muscles.  There  are  no 
more -no  more  that  rank  aud  file,  students  and  teachers,  one  and  all,  can  dissect  and  see. 


The  thyro-arytenoideiis  is  said  to  consist  of  two  superposed  portions,  the  thyro-arytenoideus 
externus,  and  the  thyro-arytenoideus  internus.   Each  portion  contains  antero-posterior  and  oblique  fibres. 

Of  the  antero-posterior  fibres  of  the  thyro-arytenoideus  internus,  some  arise  from  the  cartila-e 
of  Luschka  contained  in  the  anterior  part  of  the  vocal  cord,  and  are  joined  by  other  fibres  arising-  directly 
from  the  vocal  cord,  -  these  two  sets  of  fibres  form  the  ary-vocalis  muscle  of  Ludwig. 

The  oblique  fibres  of  the  thyro-arytenoideus  internus  pass  upwards,  outwards,  and  backwards 
between  the  antero-posterior  fibres  ;  some  of  these  end  in  the  ventricle  of  the  larynx,  others  end  in  the  false 
vocal  cords. 

Of  the  antero-posterior  fibres  of  the  outer  portion  nothing  need  be  said  beyond  what  has  already 
been  stated. 

Of  the  oblique  fibres  of  the  thyro-arytenoideus  externus— 

[a]  Some  pass  upwards  and  outwards  into  the  aryteno-epiglottidean  fold  :  these  fibres, 

joining  with  the  aryteno-epiglottidean  fibres  of  the  arytenoideus  obliquus,  form  with 
it  the  thyro-ary-epiglottideus  ; 

[b]  Some  wind  round  the  sacculus  laryngis,  and  end  in  the  false  vocal  cord  ;  and 

[f]  Some,  more  nearly  vertical  than  the  rest,  form  the  principal  thyro-epiglottideus  muscle, 
a  part  of  whose  fibres  join  with  the  fibres  of  the  thyro-ary-spiglottideus. 


Santorini  described  three  thyro-arytenoid  nuiscles  -  an  inferior  one,  a  middle  one,  and  a  superior 
one  not  always  present -the  inferior  and  middle  thyro-arytenoid  muscles  of  Santorini  corresponding 
roughly  to  the  antero-posterior  and  obUque  fibres  of  the  muscle  as  above  described.  The  superior  thyro- 
arytenoideus  muscle  of  Santorini  is  described  by  Soemmering,  and  represented  in  Fig.  399  as  the  small 
thyro-arytenoideus,  or  thyro-arytenoideus  minor  (th.  at:  m.).  It  is  inserted  into  the  base  of  the  arytenoid 
cartilage.  There  is  also  another  small  thyro-arytenoid  muscle,  {th.  ar.  in.' in  the  figure),  which  passes 
into  the  false  vocal  cord.  The  two  other  portions  of  he  muscle  above  described  form  the  great  thyro- 
arytenoideus  muscle  of  Soemmering. 


With  just  that  little  skill  in  handling  knife  and  forceps  that  every  man  should  be  able  to 
command  (of  what  use,  otherwise,  is  a  man  in  our  profession?)  it  is  easy -quite  easy- 
to  make  out  for  oneself,  without  any  help,  the  muscles  referred  to. 

But  there  are  no  more  than  five  different  muscles  in  either  larynx,  or  soft  palate, 
-or  pharynx  either,  -  that  every  medical  man -or  indeed,  any  medical  man  who  is 
not  a  throat  specialist -should  be  expected  to  be  personally  familiar  with.  Except  for 
Hilton's  work,  which  was  in  the  main  read  about,  not  individually  repeated,  the  men 
of  the  two  first  decades  referred  to  in  "  Specialism  in  Medical  Teaching  and  Examining  " 
-  good  dissectors  they  Avere  almost  to  a  man  -  roughly  speaking,  knew  of  no  others. 

Now-a-days,  on  the  other  hand,  what  are  we  witnessing  under  the  influence  of 
Specialism  ?  In  the  larynx  a'one,  there  are  described,  as  above,  some  fifteen  or  mure 
muscular  slips,  Avhich  students  are  supposed  -  not  to  dissect,  certainly  -  but,  in  some 
way  or  other,  to  learn  about  and  give  an  account  of. 

What  follows?  That  men  learn  "of,  or  about,"  as  Mr.  Teale  well  puts  it  -  in 
plain  English,  "cram  up,"  -  these  twenty  "  muscles,"  hwt.per  contra,  fail  very  largely  to  even 
see  a  single  one  of  them.  They  fail  very  largely  to  know  anything,  in  the  true  and  practical 
sense  of  knowing,  of  the  five  good  big  muscles  Avhich  govern  the  production  of  the  human 
voice,  and  also  the  five  good  big  muscles,  by  means  of  which  swallowing  is  possible 
without  choking ;  one  might  safely  add  the  five  good  big  muscles  by  means  of  which 
one  can  swallow  at  all.     Even  the  tongue,  so  often  examined  in  our  patients,  are  there 


The  superior  aijerture  of  the  larynx  is  supposed  to  be  closed  during  deglutition  by  the  larynx 
being  drawn  up  against  the  base  of  the  tongue,  the  epiglottis  being  thereby  -  relatively  to  the  larynx  - 
pressed  down  as  a  lid  upon  the  aperture.  It  has  recently  been  concluded  that  this  is  really  not  the  case  : 
in  some  of  the  lower  animals,  the  arytenoid  cartilages  appear  to  be  drawn  together  and  pressed  against 
the  epiglottis  by  the  action  of  the  arytenoid  and  thyro-arytenoid  nniscles. 


not  many  of  us  now-a-days,  who  know  practically  nothing,  in  the  sense  of  having 
personally  looked  into  the  matter,*  of  what  lies  beneath  the  fur  on  the  surface? 

What  is  the  good,  then,  of  high  talk  about  professional  progress  ?  Progress 
there  is,  no  doubt,  and  wonderful  progress  ;  but  not  on  the  part  of  those  who  are  in  the 
main,  and  primarily,  to  apply  it  to  the  public  good.  These  have,  in  many  respects, 
distinctly  lost  ground  -  and  lost  ground  through  their  being  taught  too  much.  There  is 
scarcely  a  so-called  discovery  now-a-days,  however  crude,  that  is  not  on  the  first  oppor- 
tunity to  be  brought  into  the  text-books,  and  then,  as  the  idle  phrase  goes,  "taught 
and  examined  in." 

But  what  does  it  all  lead  to  ? 

To  cram. 

Is  there  not  here  the  true  explanation  of  our  loss  in  public  esteem  and  con- 
fidence, of  which  there  are  everywhere  so  many  signs?  We  are  noticing  ''the  lowering 
on  a  large  scale,"  says  the  Lancet,  of  the  public  estimate  of  medical  science  and 
service." 

Do  not  blame  either  students  or  practitioners,  They  are  as  good  and  true  men 
as  ever.    It  is  the  Specialism  that  is  crushing  the  life  out  of  them. 


•'Xinnber,s  irho  fli)<seci  divindluKj  tv  a  miiiitiunii  ;"     diissectioiis  of  the  deeper  parts  seldom 
made  hij  tlie  student  now." — Leading  articles  in  Lanckt  for  Jan.  20th,  1894,  and  Feb.  Gth,  1897. 


THORAX. 
I. 


28 


INNOMINATE  VS.  &  SUP.  VENA  CAVA. 


INNOMINATE  VEINS  —  Two  large  trunks  formed  by  junction  of  internal  jugular  A 

subclavian  behind  corresponding  sterno-elavioalar  articulation. 

BIGHT  INNOMINATE  —  An  inch  &  a  half  long,  some  what  smaller  than  the  left, 
and  nearly  vertical.  Lies  superficial  &  external  to  innominate  artery, 
and  is  separated  externally  from  right  lung  by  right  phrenic  nerve  & 
pleura.   Joins  with  left  innominate  just  below  cartilage  of  1st  rib  to  form 

superior  cava.    Keceives : 

Right  Lymphatic  Duct  -  At  its  origin,  in  angle  of  junction  between 

right  subclavian  vein  &  right  internal  jugular. 

Tributary  Branches :  -  .Ki^^^  Vertebral^  internal  Mammary,  Inferior  Thy- 

roidi      Superior  Intercostal. 

LEFT  INNOMINATE  —  Three  inches  long,  &  somewhat  larger  than  the  right. 

Descends  obliquely  from  behind  left  sterno.clavicular  articulation  to 
just  below  1st  costal  cartilage  of  right  side,  lying  in  front  of  innominate, 
left  common  carotid  &  subclavian  arteries,  and  behind  sterno-hyoid  & 
-thyroid  muscles,  remains  of  thymus  gland,  &  sternum,  Eeceivea 

Thoracic  Duct    -  At  its  origin,  in  angle  of  junction  between  left  subclav- 
ian vein  &  left  internal  jugular. 

Tributary  Branches  :  Left  Vertebral^  internal  Mammary,  Inferior  Thyroid, 
Superior  Intercostal,  and  sometimes  some  small  Thymic  Pericardiac 
Veins.  -  The  innominate  veins  have  no  valves. 


SUPERIOR  VENA  CAVA  —  short  thick  trunk  (2|  to  3  inches  long),  slightly  curved, 
&  convex  to  the  right.  Descends  vertically  along  right  side  of  ascending  portion  of 
arch  of  aorta  &  in  front  of  root  of  right  lung  from  just  below  1st  costal  cartilage 
of  right  side,  enters  fibrous  bag  of  pericardium  about  an  inch  and  a  half  above 
the  heart,  becomes  invested  anteriorly  by  serous  layer  on  the  same  bag,  and  opens 
into  upper  &  front  part  of  right  auricle  j  is  separated  externally  from  right  lung 
by  right  phrenic  nerve  &  pleura,  and  its  anterior  relations  are  the  same  as  those 

of  the  innominate.  -  Receives 
Tributary  Branches;  -  Vena  Azygos  Major,  Sindi  some  bvhsM  Pericardiac  &* 

Mediastinal  Vdns,  -  Has  no  valyes. 


Fig.  450a.— the  pericardium  ope.ved.    ("After  Testut.) 


^3  la 
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INTEBNAL  MAMMARY  ARTERY. 


From  nnder  surface  of  subclavian,  opposite  thyroid  axis. 
Downwards  behind  phrenic  nervp  a/id  internal  juo-ular  &  <^ubclaWan  veins  to  pon. 

terior  aspect  of  costal  cnrtilap-es  a  short  (listance  from  stprniira, 
Pescendfi  between  thoracic  wall  <^  pleura,  givinir  off  branches:  - 

Perforating^  Antetior  Intercostal,  Anterior  Mediastinal,       Comes  Nervi  Phren^ci^ 
and  divides  between  6t'i  &  7th  costal  cartilages  &  beneath  trianirularis  sterni 

into  branches 

Musciilo-phrenu:^  dr*  Superior  Epigastric. 
Its  two  venae  comitea  unite  into  one  trunk  before  they  open  into  the  innominate. 

PbbpoRatinq  —  Forwards  through  five  or  six  upper  intercostal  spaces  to  pectoralis  u  ajor, 

integument,  and  mamuia. 

AsTKiUOR  Intercostal  Outwards  in  five  or  six  rpper  intermstnl  spaces  between 

internnl  intercostal  muscles  &  pleura,  and  divide  between  interna!  &  ex- 
ternal intercostal  muscles  into  superior  &  inferior  branchns  which  inoscu- 
latf»  Avith  corresponding  branches  of  correspnndinnf  aortic  intercostals, 

and  are  similarly  distributed. 
Anterior  Mfdiastinal  -  Small,  irregular  ;  to  pericardium,  remains  of  thymus  gland  & 

cellular  tissue  of  anterior  mediastinum. 
CoMKs  Nervi  Phrenic?  (Superior  Phrenic)  -  From  upper  part  r  f  artery.   Long,  slei  der; 

with  phrenic  nerve  to  diaphragm,  and  anastomose  with  musculo-phrenic, 

&  inferior  phrenic  from  abdominal  norta. 
Musci'LO-Phrenic  -  Dowriwards  &  outwards  bel  ind  cartilages  of  false  ribs,  supplying 
diaphragm    which  it  perforates  '  pposite  8th  or  9th  rib,  &  al.dominal 
muscles,  and  giving  off  a  small  anterior  intercostal  branch  to  each  of  the 

lower  intercostal  spaces. 

Superior  Epigastric  -  Enters  sheath  of  rectus  posteriorly,  »nd  anastomnges  with  epi- 
gastric branch  of  extornal  iliac,  'owor  int'^rcost  il   vfc  lurnbar;  gives  twiga 
to  rectus  &  to  integument  of  middle  line  of  alidomeu 
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THE  PERICARDIUM. 


Fibro-serous  sac  containing  the  heart  &  the  oommenoement  of  the  large  vessels. 

The  serous  layer  forms  a  common  sheath  to  the  aorta  &  pulmonary  arterv  as  far  as 
about  tviro  inches  from  their  origin.  It  is  then  reflected  upon  the  anterior  aspect  of  the 
venae  cavge  pulmonary  veins,  and  upon  the  inner  surface  of  the  fibrous  layer.  - 
Marshall's  "  vestigial  fold  of  the  pericardium  **  containing  the  remains  of  the  left  sup- 
erior cardinal  vein  of  the  embryo,  may  be  seen  in  fronc  of  the  root  of  the  le:t  lung. 

The  fibrous  layer  is  prolonged  upon  the  great  vessels  of  the  root  of  the  neck,  and 
becomes  continous  superiorly  with  the  deep  layer  of  the  deep  cervical  fascia,  that  is  to 
say  with  the  layer  of  fascia  which  encloses  the  omo-hyoid  muscles,  the  carotid  vessels, 

&  the  trachea. 

The  pericardium  is  conical  iu  shape,  and  presents  ;  - 

Anterior  Aspect  -  Covered  by  loose  areolar  tissue  &  remains  of  thymus  gland,  lungs,  pleurae, 
ij'iddle  piece  of  sternum,  and  costal  cartilages  of  the  left  side  from  the  3rd  to  the  7th. 
Posterior  Aspect  -  in  contact  with  roots  of  the  lungs,  oesophagus  &  descending  aorta. 
Lateral  Aspects  -  Covered  by  pleurae,  and  crossed  by  phrenic  nerve  &  superior  phrenic  vessels. 
Apez  "  Directed  upwards  upon  great  vessels. 

fiase  -  Attached  to  central  or  cordiform  tendon,  &  to  left  anterior  costal  fibres  of  diaphragm. 
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Right  recurrent  laryngeal  n. 
Transverse  cervical  attei  y 

Coinmo7i  carotid  artery 
Suprascapular  atteiy 
Internal  jtigular  vein, 
Pneumogastric  nerve 
Subclavian  vein 
Inferior  thyroid  vein 
Phrenic  nerve 
Left  innominate  vein 
Ascending  aorta 
Superior  vena  cava  • 
Right  bronchus 
Br.  to  superior  lobe  of  lung  ^ 

Right  pulmonary  ai  to  i/ 
Br.  to  middle  lobe  of  lung 
Right  pulmonary  vein 

Right  aut  icU 

Right  coronary  artei  >/ 
Thoracic  vertebta 

Intercostal  van 
Intercostal  ai  tet  y 

Vena  azygos  maioi 
Intercostal  vein, 

Intercostal  a  t  to  >/ 
Intercostal  vein 

Intercostal  arti  i  n 


Thyroid  body 

Left  recurrent  laryngeal  n. 
Pneumogastric  nerve 
Internal  jugular  vein 
Common  carotid  artery 
Left  subclavian  artery 
Subclavian  vein 
Trachea 

Infei'ior  thyroid  vein 
Phrenic  nerve  (hooked  aside) 

Recurrent  laryngeal  nerve 

Pneumogastric  nerve 

Ductus  arteriosus 

Left  pulmonary  artery 

Pulmonary  artery 

Right  pulmonary  artery 

Left  bronchus 

Left  coronary  artery 

Left  pulmonary  vein 

Right  ventricle  (conus  arteriosus) 

(Esophagus  (^hooked  aside) 


Thoracic  duct 
Thoracic  aorta 


Fig.  453.— the  superior,  middle,  and  posterior  mediastina  (see  p.  256a),  the  heart  being  removed.  (Morris.) 
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Common  carotid  artery 
Internal  jugular  vein 

Right  lymphatic  duot 

Innominate  artery 
Right  innominate  vein 
Internal  mammary  vein 
Trk.  of  the  pericardiac  and  thymic  vns 
Vena  cava  superior 

Vena  azygoa  major 


Venaazygos  minor,  crossing  spine  to 
vena  azygos  major 


Hepatic  veins 


Right  2)hrenic  artery 
Coeliac  axis 
Middle  suprarenal  artery 


Right  spermatic  artery 


Common  carotid  artery 
'  Pneumogastric  nerve 

Thoracic  duct 
Left  innominate  vein 
Left  subclavian  artery 

Left  superior  intercostal  vein 
Recurrent  laryngeal  nerve 


(Esop)hagus 

Left  upp>er  azygos  vein 


Vena  azygos  minor 


Thoracic  duct 


Left  phrenic  artery 

Reccptaculum  chyli 
Superior  mesenteric  artery 

Left  ascending  lumbar  vein 
Left  spermatic  vessels 

Inferior  mesenteric  artery 


Fig.  454.— the  posterior  mediastinum  and  its  connections.  (Morris.) 
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THE  HEART. 


Lies  within  the  pencardium,  between  the  two  Innga,  behind  the  lower  two-thirda  of  the 
sternum,  and  projects  about  three  inches  into  the  left  side,  &  one  into  the  right  side 

of  the  thorax.  -  It  presents  t 

Ba.se  -  Formed  by  the  auricles,  attached  to  the  great  vessels,  directed  upwards  backwards 
&  to  the  right;  corresponds  to  the  interval  between  the  5th  &  8th  dorsal  vertebras. 

Apex -Formed  by  the  point  of  the  left  ventricle,  directed  downwards,  forwards  &  to  the  left ; 

corresponds  to  the  5th  intercostal  space  of  the  left  side,  three  and  a  half  inches  to  the 

left  of  the  median  line. 

Anterior  Surface  -  Formed  chiefly  by  rifrht  ventricle,  the  anterior  interventricular  groove 
lying  near  the  left  border ;  convex,  looks  upwards  &  forwards,  and  extends  from 
level  of  upper  borders  of  third  costal  cartilages  to  a  line  drawn  from  lower  end  of 

gladiolus  to  situation  of  apex. 

Posterior  Surface  -  Formed  chiefly  by  left  ventricle,  the  posterior  interventricular  groove 
lying  near  the  riglit  border;  flattened;  rests  upon  diaphragm, 

Higllt  Border  -  Long,  thin,  rests  upon  diaphragm;  formed  by  right  ventricle, 

TjOft  Border    -  Short   thick,  much  less  iuclined  than  the  right,  one;  formed  by  left 

ve  utricle. 
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THE  ARCH  of  the  AORTA. 


From  upper  part  of  left  ventricle  to  left  side  of  lower  border  of  body  of  5th*  dorsal  vertebra, 
describing^  a  curve,  the  convexit}  of  which  is  directed  upwards  &  to  the  right  Is 

divided  into  :  - 

ASCENDING  PORTION  _  About  two  inches  long.  Upwards,  forwards,  &  to  the 
right  from  opposite  left  side  of  sternum  on  a  level  with  lower  border  of  3rd 
costal  cartilages  to  upper  border  of  2nd  costal  cartilage  of  right  side  close  to 
sternum.     Contained   in   pericardium   together  with  trunk   of  pulmonary 

artery.  -  RELATIONS  : 

In  Eront- Pulmonary  artery,  right  auricular  appendix,  pericardium,  loose  areolar 

tissue,  remains  of  thymus  gland,  sternum. 
Bebind  -  Right  pulmonary  vessels,  &  root  of  right  limg. 
To  THE  Right  -  Superior  vena  cava,  right  auricle. 
To  THE  Left  -  Triink  of  pulmonary  artery. 

TRANSVERSE  PORTION  —  Backwards  &  to  the  left  from  upper  border  of  2nd 
costal  cartilage  of  right  side  close  to  sternum  to  left  side  of  4th  dorsal  vertebra.  - 

RELATIONS: 

In  Front -Left  pneumogastric  &  phrenic  nerves,  cardiac  branches  of  sympathetic, 

left  lung  &  pleura. 

Behind  -  Trachea,   oesophagus,   thoracic  duct,  left  recurrent  laryngeal  nerve, 

great  or  deep  cardiac  plexus. 
Above  -  Left  innominate  vein,  innominate,  left  common  carotid,  &  left  subclavian 

arteries. 

Below  -  Left  bronchus,  right  pulmonary  artery,  left  recurrent  laryngeal  nerve, 

remains  of  ductus  arteriosus. 

DESCENDING  PORTION  —  Along  left  side  of  4th  &  5th  to  lower  border  of  5th • 
dorsal  vertebrsB,  where  it  becomes  thoracic  aorta.  -  RELATIONS  : 

In  Front  -  Pleura,  left  bronchus. 
Behind  -  Bodies  of  4th  and  5th  dorsal  vertebrfc. 
To  THE  Right  -  CEsophagus,  thoracic  duct. 
To  THE  Left  -  Left  lung  &  pleura. 

The  aorta  is  somewhat  dilated  jnst  above  its  origin,  where  it  pre- 
sents externally  three  small  bulgicgs  corresponding  to  the  sinuses  of 
Valsalva ;  one  of  these  bulgings  is  anterior,  and  two  are  posterior  ;  and 
from  the  anterior  and  left  ones  the  coronary  arteries  are  seen  to  arise. 
The  most  prominent  part  of  the  arch  lies  about  f  of  an  inch  be)  ind  the 
posterior  surface  of  the  sternum.  The  height  to  Avhich  the  arch  i  sually 
rises  in  the  chest  is  about  1  inch  below  the  upper  border  of  the  sternum. 

BRANCHES  —  Left  or  Anterior,  &  Right  or  Posterior  Coronary, 

Innominate,  Left  Common  Carotid,  Left  Subclavian. 


*  Up  to  a  few  years  ago  there  .vas  accord  between  all  the  anatom"sts  the  author  knows  of  (human 
dissectionul  anatomists,  both  British  and  Foreig-n)  as  to  arch  of  the  aorta  presenting  ascending,  transverse, 
and  deseending  portions,  the  latter  limited  by  none,  whether  or  not  described  separately  (Cruveilhier, 
Sappey),  at  a  point  higher  than  the  left  bronchus.  For  the  description  introduced  since  embryolotjy  has 
been  made  one  of  the  bases  of  anatomy,  see  page  256j.  It  will  be  seen,  -  though  this  may  not  strike  one  at 
once,  -  that  this  description  suppresses  the  descending  portion  of  the  arch  of  the  aorta  as  formerly  described, 
and  joins  this  portion  of  a.orta  to  the  Thoracic  aorta.  The  departure  -  though  evidently  one  that  should  not 
be  overlooked  -  is  liable  not  to  be  noticed  at  first  sight,  for  the  reason  that  all  the  levels  of  the  thoracic 
viscera  being  now  lowered  by  one  vertebra,  the  aj'ch  of  the  aorta,  shnm  of  its  descending  portion,  still  come.s 
to  end,  as  formerly  stated,  opposite  the  fourth  dorsal  vertebra.  Making  the  necessary  correction  as  to  the 
above  lowering  of  the  thoracic  levels,  the  arch  of  the  aorta  as  hitherto  described  -  tliat  is  including  its 
descending  portion  -  mvxst  now  be  taken  as  ending  opposite  the  fifth  dorsal  vertebra. 

It  will  be  seen  that  to  transform  the  dissectional  into  the  "scientific"  depcription,  one  has  simply 
to  ignore  the  last  of  the  three  paragraphs  given  above,  to  call  the  a'^cending  portion  of  the  aorta  the 
"Ascending  aorta,"  and  the  transverse  portion  the  "Arch,"  and,  as  a  necessary  consequence,  to  include 
the  left  bronchus  among  the  anterior  relations  of  the  Thoracic  aorta,  which  must  then  made  to  begin 
opposite  the  loiar  border  of  the  fourth  dorsal  vertebra. 


THE  THORACIC  AORTA. 


Commences  at  left  side  of  lower  border  of  5th*  dorsial  vertebra.    Descends  thronch  posterior 
mediastinum,  curving  slightly  forwards  and  inclining  slightly  to  the  right,  atul  ends  at  aortic 
opening  of  diaphragm  in  front  of  12th  dorsal  vertebra.  -  RELATIONS  : 

In  Front  -  Pulmonary  vessels,  pericardium,  oesophagus. 
Behind -Vertebraa,  vena  azygos  minor. 

To  THE  Right  -  CEsophagus  (above),  vena  azygos  major,  thoracic  duct. 
To  THE  Left  -  Left  lung  &  pleura,  oesophagus  (below). 


BRANCHES : 

Pericajrdiac  -  Small,  irregular;  forwards  to  pericardium. 

Broncllial  -  The  nutrient  vessels  of  the  lunsfs.     Ou  left  side,  irenerallv  two  arisinsr 
from  thoracic  aorta  one  above  the  other;  on  right  sid?^,  but  one  usually 
arisinij  either  from  first  aortic  intercostal,  or  from  front  ot  aorta  in  common 
with  artery  of  left  side.   Along  back  of  corresponding  bronchus,  dividing  & 
subdividing  upon  bronchial  tubes,  and  supplying  bronchial  glands  &  cellalar 
tissue  of  lung;  <?ive  a  lew  twigs  to  oesophagu"!, 
CEsophageal  -  Usually  four  or  five  from  front  of  aorta.  Descend  obliquely  upon  oesopha- 
gus anastomosing  with  each  other,  and  with  the  oesophageal  branches 
of  the  inferior  thyroid,  inferior  phrenic  &  gastric. 
Posterior  Mediastinal  -  Small  irregular  branches  to  glands  and  cellular  tissue  of 

mediastinum. 

Aortic  Intercostals  -  From  back  of  aorta.     Usually  ten  in  number,  sometimes  only 
nine,  the  second  intercostal  space  being  sometimes  supplied,  as  well  as  the 
first,  by  the  superior  intercostal  branch  of  the  subclavian.      To  corres- 
ponding intercostal  space,  passing  on 
Left  Sidb  -  Beneath  smaller  azygos  &  left  superior  intercostal  reins, 

and  left  cord  of  sympathetic; 
B.TGHT  Side  -  Round  bodies  of  vertebrae  beneath  oesophagus,  thoracic 
duct,  greater  azygos,  ife  right,  cord  of  sympathetic,  -  and  divide 
into  anterior  &  posterior  branches. 
Anterior  Branch,  OR  Intercostal  Proper  -  Upon  external  intercostal  muscle  and 
beneath  pleura  &  a  thin  layer  of  fascia,  t3  lower  border  of  rib  above,  and 
divides  between  the  two  intercostal  muscles  into  branches ; 
Superior  -  The  larger;  along  groove  on  inner  surface  of  rib  above; 
Inferior  -  The  smaller;  along  upper  border  of  rib  below,  -  which  branches 
supply  intercostal  muscles,    and  anastomose  with  thoracic  branches  of 
axillary  &  anterior  intercostal  branches  of  internal  mammary. 

The  three  last  intercostals  are  prolonged  between  abdominal  muscles, 
and  anastomose  with  epigastric,  inferior  phrenic  &  lumbar;  the  first  one 
anastomoses  with  superior  intercostal.  -  In  the  intercostal  spaces  the  vein 
usually  lies  above  tiie  trunk  of  the  artery  &  its  superior  branch,  and  the 

nerve  below. 

Posterior  or  Dorsal  Branch  -  Backwards  on  inner  side  of  superior  or  long  costo- 
transverse ligament  with  posterior  branch  of  corresponding  spinal  nerve, 

and  divides  into  branches: 
Spinal  -  Through  intervertebral  foramen  to  cord  &  its  membranes  and  pos- 

terior  aspect  ot  bodies  ol  vertebrae. 
Muscular  -  Hi^videB  mto  internal  off^sct  to  mulufiJus  spmae  &  integument  near 
spine,  and  external  offset^  which  passes  between  sacro-lumbalis  ii 
lonjfissimus  dorsi  to  superficial  muscles  &  integumen*^ 


■'  See  foot-note  to  page  234. 
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INNOMINATE  ARTEBY. 


From  commencement  of  horizontal  portion  of  arch  of  Aorta  in  front  of  left  common  carotid. 
Li  v,ai>is  ii>  Lo  the  right  to  upper  border  of  right  sterno-clavicular  articulation,  where  divides 

into  right  common  carotid  &  right  subclavian. 
Gives  off  occasionally  the  thyroidea  ima.     Its  length  is  usually  from  an  inch  to  an  inch  &  a 

half.— RELATIONS: 
In  Front  —  Sternum,  sterno-hyoid  &  -thyroid,  remains  of  thymus  gland  j 
Left  innominate  <&  right  inferior  thyroid  veins; 
Inf.  cervical  cardiac  br.  of  right  pneumogastric. 
Behind  —  Trachea. 

On  Inner  Side  —  Left  common  carotid,  remains  of  thymus  gland. 

On  Outer  Side  —  Eight  pneumogastric  n.,  right  innominate  vein,  pleura. 

Thyroidea  Ima  —  is  ^ery  variable  in  size,  when  present.    Usually  arises  from  in- 
nominate,  sometimes  from  right  common  carotid  or  from  Aorta.    Ascends  in 

front  of  trachea  to  thyroid  gland. 


COMMON  CAROTID  ARTERY. 


Right  common  carotid  arises  from  innominate  artery  behind  sterno-clavicular  articalation. 
Left  commo "!  carotid  arises  from  highest  part  of  arch  of  Aorta,  is  longer,  and  has  a  thora* 

cic  portion  deeply  situated  within  the  thorax. 

THORACIC  PORTION  OF  THE  LEFT  COMMON  CAROTID  ART. 

Upwards  &  outwards  to  root  of  neck.  —  RELATIONS  : 

In  Front  —  Sternum,  sterno-hyoid  &  -thyroid,  left  innominate  v.,  re- 

mains  of  thymus  gland. 
Behind  —  Trachea,  oesophagus,  thoracic  duct.  « 
On  Inner  Side  —  Innominate  artery. 

On  Outer  Side  —  Left  pneumogastric  &  phrenic  ns.  &  left  Bubdnvian  art., 

left  lung  &  pleura. 


Fig.  455.— the  posterior  mediastinum  as  seen  from  the  side.  (Gray.) 


Fig.  456.— front  view  of  tuf,  heart  and  lungs.  (Gray.) 
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SUBCLAVIAN  ARTERY. 


From  innoraiaate  arter;'  behind  apper  border  of  sternc-clavioular  articulation  (right  aide), 
from  end  of  transverse  portion  of  aroh  of  Aorta  (left  side),  to  outer  border  of  first  rib 

Divided  into  three  parts: 

FIRST  PART  —  Frona  origin  to  inner  border  of  scalenus  antious. .  Differs  on  the  two  sides. 

EIGHT  SIDE  — Arches  upwards  &  outwards  across  root  of  neck,  and  is  shorter  mor« 

superficial  than  on  left  side  -  Relations! 
In  Front  -  Sterncolavioular  articulation,  storno-mastoid, -hyoid,  &  -thyroid,  deep 

layer  of  fascia  ;  -  and  the  artery  is  crossed  by  j 
Internal  &  anterior  jugular  and  vertebral  veins,   pneamogastric  & 
phrenic  nerves,  and  cardiac  branches  of  sympathetio. 
Behind  -    Longus  colli,  transverse  process  of  7th  cervical  vertebra,  oord  of  sym- 
pathetio, recurrent  laryngeal  nerve. 

Below    -  Pleura. 

Subclavian  Vein  lies  below  &  in  front  of  artery  immediately  behind  clavicle. 
LEFT  SIDE  —  Ascend  ^  nearly  vertically,  and  is  longer  &  more  deeply  situated.  -  Relations  : 
2n  Front  -  Same,  plus  left  lung  &  pleura,  left  innominate  v.,  left  co  n.  carotid;  -  and 
Pneumogastrio  &  phrenic  nerves  &  cardiac  bran'^hes  of  sympatbe- 

tic  are  nearly  parellel  to  the  artery. 
Behind  -    Same,  plus  oesophagus  &  thoracic  duct. 

6>«/«';^;'5'.-Trachea,  aesophagus,  thoracic  duct,  left  common  carotid  artery. 
On  6>M/<fr  6".- Pleura. 

BRANCHES  —  Vertebral,  Internal  Mammary,  Thyroid  Axis  -  Arise 

close  together  near  inner  border  of  scalenus  anticus,  an 
interval  measuring  usually  from  \  an  inch  to  1  inch  beiiT^  left 
between  the  origin  of  tlie  artery  &  its  first  branch.  Ou  the 
left  side  the  Superior  Intercostal  also  usually  arises 

from  ihis  pare  of  the  artery. 
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PNEUMOGASTRIC  NERVE. 


Aiiscs  from  groove  between  olwury       restifonn  bodies  below  glosso-pharyngeal      above  spinal  accessory. 

Through  jugular  foramen  behind  glosso-pharyngeal  &  in  same  sheath  as  spinal  accessory. 
Presents  two  ganglia,  one  in  and  one  below  jugular  foramen  : 

Sup.  or  Jugular  G.  or  G-.  of  the  Root  —  Small,  greyish,  rounded.    Anastom.  with  facial, 

glosso-pharyngeal,  spinal  accessory  syvipathetic, 
[nf.  G.  or  G.  of  the  Trunk  —  Reddish,  cylindrical,  nearly  an  inch  in  length.   Anastom.  witb 
hypoglossal,  spinal  accessory,  sympathetic,  loop  between  two  first  cervical  nerva 
Descends  behind  &  between  int.  &  comm.  carotid  arteries  &  int.  jugular  v.  and  in  same  sheath; 
Then, 

On  Right  Side  : 

Between  subclavian  art.  &  v.  and  along  side  of  trachea  to  back  of  root  of  lung, 
where  spreads  out  into  posterior  pulmonary  plexus. 
Along  side  of  cesophagus  in  the  shape  of  two  or  more  separate  cords,  which  form 

oesophageal  plexus  with  nerve  of  opposite  side. 
As  a  single  cord  along  back  of  cesophagus  to  posterior  surface  of  stomach,  and 

joins  solar  &  splenic  plexuses. 

On  Left  Side  : 

Between  and  in  front  of  left  comm.  carotid  &  left  subclavian  arteries  behind  left 

innominate  vein. 

Across  arch  of  aorta  to  back  of  root  of  lung,  where  similarly  spreads  out  and 

joins  with  its  fellow. 

Along  side  of  oesophagus  as  above. 

As  a  single  cord  along  front  of  oesophagus  to  anterior  surface  of  stomach,  and 

joins  left  hepatic  plexus. 

BRANCHES : 

Auricular  Br.  —  Arises  from  g.  of  the  root,  and  joins  with  glosso-pharyngeal. 

Across  jugular  fossa  &  through  opening  in  temporal  bone  near  styloid  process ; 
Between  mastoid  process  &  ext.  audit,  meatus  to  integument  of  back  of  piuna. 
Gives  off : 

Ascending  Br.,  which  joins  trunk  of  facial  in  aqueductus  Fallopiij 
Descending  Br.,  which  joins  auricular  branch  of  facial. 

Pharyngeal  Br.  —  AWses  from  upper  part  of  ganglion  of  the  trunk  j 
Crosses  internal  carotid  art.  either  in  front  or  behind; 

Aiiast.  with  glosso-pharyngeal,  sup.  laryngeal  &  sympathetic,  and  forms  pha- 
ryngeal  plexus  to  muscles  &  mucous  membrane  of  pharynx. 
Sup.  Laryngeal  N.  —  Arises  from  middle  of  ganglion  of  the  trunk. 

Descends  by  side  of  pharynx  behind  int.  carotid  artery,  and  divides  into: 

EXT.  LARYNGEAL  BR.  —  Joins  with  pharyngeal  plexus  &  sup.  car- 
diac  nerve,  and  supplies  crico-thyroid  &  inf.  constrictor. 
INT.  LARY:NGBAL  BR.  —  Pierces  thyro-hyoid  membrane  to  aryte- 
noiil  muscle  and  mucous  membrane  of  larynx,  base  of  tongue 
&  aryteno-epiglottidean  fold^". 
Bi^PUrr.  Laryngeal  N.  —  Ar.  in  front  of,  and  passes  below  &  behind,  subclav.  &fl. 

on  right  side,  arch  of  aorta,  on  left,  giving  twigs  to  deep  cardiac  plexus ; 
Behind  comm.  carotid  &  inf.  thyroid  arteries,  and  in  groove  between  trachea 

&  cesophagns. 

Beneath  ini.  constrictor  to  all  the  muscles  of  the  larynx  except  crico-thyroid. 
Gives  brs.  to  inf.  constrictor,  and  anastomoses  with  ext.  laryngeal 

Cardiac  Brs.  —  Divided  into : 

Cervical  Cardiac  i -j^.,   xr  ^-xl.    tt  . 

Thoracic  Cardiac  S  ^'^^  «^  ; 

Pulmonary  Brs.  —  Divided  into  Anterior  and  Posterior,  and  form  the  anu.  &  nost. 

pulmonary  plexuses.    (Vide  nerves  of  the  lung.)^ 

CEsophageal  Brs.  —  Arise,  some  above,  but  most  of  them  below,  the  pulmonarv. 

Gastric  Brs.  —  Right  pneumogastnc  supplies  post,  aspect  of  stomach  and  joins  so- 
lar  &  splenic  plexuses ;  left  pneumog.  supplies  ant.  aspect,  and  joins 

left  hepatic  piexiie. 


Fig.  458— right  i'neumogastric  xerve  and  right  cord  of  the  sympathetic.  (Hirsohfeld.) 


(1,    2)  Cervical  and  thoracic  portions   of  the  right 

pneumog'astric  nerve., 
(6,7)  Superior  laryng-eal  nerve  aiul  its  external  laryng-eal 

branch,  the  latter  supplying-  the  crico-thyroid. 
(10,  11)  Inferior  or  recurrent  laryg-neal,  first  winding- 

round  the  first  portion  of  the  subclavian  artery, 

a  d  then  entering-  the  larynx  beneath  the  inferior 

constrictor. 

(23,  13)   Superior  &  middle  cervical  ganglia  ci  tlie 
srni])athetic. 

(12)  Inferior  cervical  ganglion,  deeply  situated  between 


the  neck  of  the  first  rib  and  the  transverse  process 
of  the  last  cervical  vertebra  ; 
31,  thoracic  ganglia  ; 

9  &  14,  superior  &  inferior  cardiac  })ranches  of  the 
pneumogastric  ; 

16,  posterior  pulmonary  plexus. 

18,  ajsophageal  plexus. 
(19)  Glosso-pharyngeal  nerve. 
(21)  Hypoglossal  nerve,  divided. 

(26  &  29)  Spinal  portion  of  the  spinal  accessory  nerve  : 
30,  30,  phrenic  nerve,  descending  in  front  of  scalenus 
anticus  and  in  front  of  the  root  of  the  lung. 
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Fig.  460.-THE  right  anu  left  phrenic  nerve.    (Hirschfeld.)   See  expl.,  p.  256w. 
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PHRENIC  NERVE. 


Phrenic  or  Int.  Respiratory  of  Sir^C.  Bell  -  From  3rd,  4th,  and  usually  also  from  5th 
Downwards  &  inwards  in  front  of  scalenus  auticus.  (cervical  ng. 

Between  subclavian  vein  &  1st  part  of  subclavian  artery  crossing  internal  mammary, 
and  receiving  a  filament  from  sympathetic,  sometimes  another  from  5th  &  6tla 
cervical  nerves,  and  occasionally  on  the  left  side,  one  from  the  ansa  hypoglossu 
Crosses  arch  of  Aorta  &  pulmonary  artery,  on  the  left  side. 

Descends,  on  the  right  side,  on  outer  side  of  right  innominate  vein  &  sup.  vena  cava. 
In  front  of  root  of  lung  &  along  side  of  pericardium  to  diaphragm,  and  divides  in 
to  branches  which  perforate  the  diaphragm  and  supply  it  by  its  under  surface. 
Both  nerves  give  off  twigs  to  the  pericardium  &  pleura,  and  join  with  the^phrenio 
plexus  of  the  sympathetic,  the  right  nerve  sending  also  a  few  filaments  to  the 

diaphragmatic  ganglion. 
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COEONARY  or  CARDIAC  VESSELS, 


CORONARY  OR  CARDIAC  ARTERIES  —  Two.    From  upper  part  of  the  bulgings 
corresponding  to  the  two  anterior  sinuses  of  Valsalva  just  above  free  margin  of  semi- 
lunar valves. 

Left  or  Anterior  -  The  smaller.    Forwards  &  to  the  left  between  pulmonary  arbery 

&  left  auricular  appendix,  and  divides  into  branches: 
Horizontal  -  The  smaller;  along  left  auriculo-ventricular  groove,  and  joins 
with  horizontal  branch  of  right  or  posterior  coronary. 
Descending  -  The  larger;  along  anterior  interventricular  groove  to  apex  of 
heart,  where  it  joins  with  descending  branch  of  right  or  posterior  coronary. 

Right  or  Posterior  -  The  larger.  Forwards  &  to  the  right  between  pulmonary 
artery  &  right  auricular  appendix,  and  then  backwards  along  right  auriculo- 
ventricular  groove,  sending  a  large  branch  down  right  border  of  heart, 

and  divides  into  branches  : 

Horizontal  -  The  smaller ;  along  left  auriculo-ventricular  groove,  and  joins  with 

horizontal  branch  of  left  or  anterior  coronary. 
Descending  -  The  larger ;  along  posterior  interventricular  groove  to  apex  of  heart, 
where  it  joins  with  descending  branch  of  left  or  anterior  coronary. 

CORONARY  OR  CARDIAC  VEINS. 

Great  Cardiac  Vein  -  Ascends  from  apex  of  heart  along  anterior  interventricular 
groove,  turns  backwards  along  left  auriculo-ventricular  groove,  receiving 
an  ascending  branch  of  some  size  from  left  border  of  heart,  and  opens  into 
left  extremity  of  the  coronary  sinus,  its  opening  being  guarded  by  two 

valves. 

Posterior  Cardiac  Vein  -  Ascends  from  apex  of  heart,  where  it  communicates  with 
preceding,  along  posterior  interventricular  groove,  and  opens  into  right 
extremity  of  coronary  siaus,  its  opening  being  guarded  by  a  valve.  It 
receives  the  veins  from  the  posterior  surface  of  both  ventricles. 

Coronary  Sinus  -  Thick  trunk  about  an  inch  long  situated  at  back  part  of  left 
auriculo-ventricular  groove,  and  partly  covered  &  concealed  by  muscular 
fibres  of  left  auricle.  It  receives  the  great  &  posterior  cardiac  veins,  and 
a  small  vein,  the  remnant  of  the  left  superior  cardinal  vein  of  the  embryo 
(Marshall),  which  passes  downwards  &  to  the  right  along  back  part  of 
left  auricle.  It  opens  into  the  lower  &  back  part  of  the  right  auricle  close 
to  the  septum,  below  the  opening  of  the  inferior  vena  cava  &  Eustachian 
valve.    Its  opening  is  guarded  by  the  valve  of  Thebesius. 

Small  or  Anterior  Cardiac  Veins  &  Vense  Cordis  Minimse  -  Several  small 

branches,  which  collect  the  blood  from  the  anterior  surface  of  the  right 
ventricle,  and  from  the  muscular  substance  of  the  heart,  and  which  open 
separately  into  the  lower  part  of  the  right  auricle  (foramina  Thebesii)  ;  one, 
larger  than  the  others,  runs  along  the  right  border  of  the  heart. 


THORAX, 


II. 
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PULMONARY  VESSEI-S. 


PULMONARY  ARTERY. 

Short  thick  trunk  abGHt  two  inches  long,  which  conveys  the  venoug  blood  from  the 

right  side  of  the  heart  to  the  lunga. 
Arises  from  apex  of  infundibnlam  of  right  ventricle  opposite  uppsr  border  of  3rd  co"'tal 

cartilage  of  left  side  close  to  sternum. 
Upwards,  backwards  &  to  the  left,  winding  spirally  in  front  &  then  to  the  left  of 
ascending  portion  of  arch  of  aorta,  the  two  vessels  being  contained  in  one  tubular 
sheath  of  the  serous  layer  of  the  pericardium.  -  On  either  side  of  the  artery  are  the 
auricular  appendices  &  the  coronary  arteries  ;  behind  it  are  the  aorta  &  the  left 

auricle. 

Pierces  fibrous  layer  of  pericardium,  and  divides  below  &  in  front  of  transverse  portion 

of  arch  of  aorta  into:  — 

Right  Pulmonary  Artery  -  The  larger  &  longer.  To  the  right  behind  ascending 
aorta  &  superior  vena  cava  to  root  of  right  lung,  in  which  it  lies,  both  from 
before  backwards  and  from  above  downwards,  between  the  pulmonary  veins 

&  the  bronchus.    Divides  into; 
Superior  Branch  -  The  smaller,  to  superior  &  middle  lobes. 
Inferior  Branch  -  The  larger,  to  inferior  lobe. 
Left  Pulmonary  Artery  -  The  smaller  &  shorter,  connected  at  its  root  by  remains  of 
ductus  arteriosus  to  under  surface  of  arch  of  aorta.    To  the  left  in  front  of 
descending  aorta,  lying,  in  root  of  left  lung,  above  the  veins  &  the  bronchus, 
but  behind  the  former  &  in  front  of  the  latter.    Divides  into: 
Superior  Branch  -  The  smaller,  to  superior  lobe. 
Inferior  Bkanch  -  The  larger,  to  inferior  lobe. 

P^TLMONARY  VEINS. 

Usually  four.  Commence  upon  the  intercellular  passages  &  air-cells  in  the  capillary 
network  of  the  pulmonary  artery,  but  are  also  continuous  with  some  of  the  terminal 

ramifications  of  the  bronchial  arteries. 
Their  smaller  divisions  are  bat  very  little  larger  than  the  corresponding  branches  of 
the  pulmonary  artery,  and  they  accompany  these  singly,  and  form  a  single  trunk 

for  each  lobule. 

Their  larger  branches  are  destitute  of  valves,  and  form  a  single  trunk  for  each  lobe,  the 
trunk  from  the  middle  lobe  of  the  right  lung  uniting  with  that  from  the  upper. 

The  two  trunks  from  right  lung  pass  behind  superior  vena  cava,  right  auricle  &  ascend- 
ing aorta,  and  those  from  left  lung  cross  anteriorly  the  descending  aorta ;    all  are 

invested  anteriorly  by  serous  layer  of  pericardium. 

In  the  lung  the  pulmonary  vessels  a,re  generally  found  to  lie  in  front  of  the  correspond, 
ing  bronchial  tubes,  the  artery  being  above  the  vein.  In  the  roots  of  the  lungs 
the  pulmonary  veins  lie  in  front  of  the  arteries,  and  the  arteries  in  front  of  the 
bronchus;  and  the  order  from  below  upwards  is  vans,  artery y  bi-onchus^  on  the  right 
side,  veins,  bronchus,  artery,  on  the  left.  There  is  sometimes  a  small  distinct  •  vein  for 
middle  lobe  ot  right  lung.     The  two  left  pulmonary  veins  often  unite  into  one  trunk. 


Fig.  462. -a  transverse  section  op  the  thobax,  showing  the  relative  position  of  the  viscera,  and  the  reflections  of 

THE  PLEURA.  (Graj'.) 
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THE  LUNGS. 


Lipfht,  porous,  crepitant,  elastic. 

Of  a  pinkish  white  at  birth,  of  a  mottled  slate  colour  in  the  adult;  the  mottling  be- 
coming darker  &  darker  as  age  advances.  Smooth  &  shininj,  marked  out  by  dark 
lines  into  polygonal  spaces  cor  responding  to  the  bases  of  the  superficial  lobules, 
which  spaces  are  variously  crossed  by  other  more  delicate  lines. 

Conical  in  shape,  and  presents  :  - 

Outer  Surface  -  Convex,  deepest  behind.    Presents  on  either  side  a  deep  fissure  oblique 

downwards  &  forwards  from  near  apex  to  base,  and,  on  the  righfe  ,  ":^e,  another 
fissure  oblique  upwards  &  forwards  from  the  middle  of  the  foregoing.  By  these 
fissures  the  left  lung  is  divided  into  two  lobes,  the  right  one  into  three;  the  inferior 
lobe  is  the  largest  in  both  lungs,  and  the  middle  lobe  of  the  left  side,  the  smallest 

of  all. 

Inner  Surface  -  Concave,  deeply  excavated  in  front,  especially  on  the  left  side,  to  make 
room  for  the  heart;  presents  the  hilum  a  little  above  &  behind  its  middle. 

Anterior  Border  -  Thin,  oblique,  shorter  than  the  posterior,  deeply  notched  inferiorly 
on  the  left  side  so  as  to  expose  the  pericardium ;  comes  in  contact  with  its  f  ellow 
behind  middle  of  sternum,  the  pleurae  alone  being  interposed. 

Posterior  Bordor  -  Thick,  rounded,  vertical,  longer  than  the  anterior. 

Base  -  Broad,  concave,  oblique  downwards  &  backwards  ;    rests  upon  diaphragm,  and  its 
circumference  fits  into  the  groove  between  the  diaphragm  &  the  ribs.  Descends 

lower  down  on  the  left  side  than  on  the  right. 

Apex  -  Passes  up  into  root  of  neck  an  inch  or  an  inch  &  a  half  above  first  rib,  and,  under 
cover  of  the  scaleni,  comes  into  close  contact  with  first  &  second  portions  of  sub. 

cl avian  artery. 

The  Eight  Lung  is  the  shortest  in  consequence  of  the  diaphragm  ascending 
higher  on  the  right  side  than  on  the  left;  the  broadest  owing  to  the  inclination 
of  the  heart  to  the  left;  and  somewhat  the  largest.  -  The  Left  Lung  is  the  longest, 

narrowest,  and  somewhat  the  smallest. 


THE  ROOT  of  the  LUNG 

Consists  of  the  bronchus,  pulmonary  &  bronchial  vessels,  lymphatic  vessels 
&  glands,  and  pulmonary  plexuses  of  t!  e  pneumogastric  &  sympathetic, 
which  parts  are  all  enclosed  in  a  pleural  sheat  -  ,  and  are  bound  togetlier 

by  areolar  tissue  in  the  following  order: 

From  Before  Backwards 

Oft  Either  Side:  - 

Pulmonary  veins  with  the  anterior  pulmonary  plexus  ; 
Pulmonary  artery  ; 

Bronchus  with  the  bronchial  vessels,  lymphatics  vessels      glands,  and 

the  posterior  pubnonary  plexus. 

From  Below  Upwards 

Oil  Right  Side  -  Pulmonary  veins,  pulmonary  artery,  bronchus,  with  &c. 
On  Lejt  Side  -  Pulmonary  veins,  bronchus,  pulmonary  artery. 

THE  KOOT  OF  THE  RIGHT  LUNG  —  Lies  behind  the  superior  vena  cava  «&  the 
ri-'ht  aur  icle;  the  vena  azygos  major  arches  over  it  from 
°  behind. 

THE  ROOT  OF  THE  LEFT  LUNG  —  Passes  beneath  the  arch  of  the  aorta;  behind 
it  are  the  descending  portion  of  the  arch,  the  oesophagus  & 
the  thoracic  duct.  ~  The  i  oot  of  each  lung  has  also  in  front 
of  it  the  phrenic  nerve,  and  behind  it,  the  pneumogastnc. 
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THE  PLEURA. 


Surrounds  the  lung,  lines  the  parietea  of  the  thorax,  and  forma  the  lateral  boundary  of  the 

uedia^'tiua. 

Tracing  it  horizontally  from  the  sternum  it  passes:  - 

Over  costal  cartilages,  ribs,  tSr»  intercostal  spaces  / 
Forwards  along  side  of  posterior  mediastinum  ; 
Outwards  over  posterior  aspect  of  root  of  htnq  ; 

Round  posterior  part  of  inner  surface,  posterior  border,  outer  surface,  anterior  border,  ante- 
rior part  of  the  inner  surface  of  lung,  dipping  into  the  fissures  behveen  the  lobes 
Inwards  over  anterior  aspect  of  root  of  lung  ; 
Fo}-wards  along  side  of  pericardium  to  sternum. 

Fnferiorlv  it  covers  the  diaphragm,  from  which  a  thin  triangular  fold,  the  ligamentum  latum 
pulmonis,  passes  up  along  the  side  of  the  pericardium  to  the  inner  surface  of  the  lung  &  to 

the  lower  border  of  its  rooc. 

Superiorly  it  ascends  into  the  neck  an  inch  or  an  inch  &  a  half  above  the  first  rib,  and,  under 
cover  of  the  scaleni,  comes  in  contact  with  the  first  &  second  portions  of  the  subclavian 

artery. 

It  is  thinnest  &  most  adherent  over  the  lung  &  over  the  diaphragm.    Ft  is  thickest  <&  least  ad- 
horent  over  the  thoracic  walls.     Its  inner  surface  is  covered  by  a  layer  of  navoment  epi- 
thelium, and  is  moistened  by  a  serou!=!  fluid. 

Its  arteries  are  from  the  intercostals,  internal  mammary,  phrenic,  inferior  thyroid,  pericardiac, 
&  bronchial.  -  Its  veins  correspond  to  its  arteries.  -  The  lymphatics  of  the  visceral  layer 
joiri  with  those  of  the  lung;  the  lymphatics  of  the  parietal  layer  join  with  those  of  th© 
mediastina  &  the  thoro.cic  walla.  -  Its  nerves  are  derived  from  the  pulmonary  plexuses 
(Kolliker),  and  from  the  phienic  &  sympathetic  nerves  (LushVa), 

The  two  pleurag  come  in  contact  behind  the  middle  of  the  sternum. 
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THE  MEDIASTINUM. 


{pissectio?ial  description  ;  see  new  description,  page  256(7.) 

le  the  antero-posterior  septnm  comprised  between  the  two  ianga  &  pipnrjs.    ii  is  dirided 

into  three  parts  by  the  pericardium,  heart.,  &  large  vessels. 

Anterior  Mediastimim  -  Ts  the  part  in  front  of  the  pericardium,  heart,  &  large  veaselR. 

It  is  narrow  above,  where  it  contains  the  remains  of  the  thymus  gland,  the  origins 
of  the  sterno-hyoid  &  -thyroid,  the  upper  part,  of  the  left  internal  mammary  vessels, 
a  large  quantity  of  loose  areolar  tissue,  &  a  few  lymphatic  glands.  It  is  narrower 
still  behind  the  middle  i)iece  of  the  sternum,  where  the  two  pleurae  come  in  direct 
contact  as  low  down  as  the  4th  costal  cartilage.  Quite  inferiorly,  in  consequence 
of  the  notch  in  the  lower  part  of  the  anterior  border  of  the  left  lung,  it  expands  to 
the  left  behind  the  4th  &  5th  intercostal  spaces  of  the  left  side;  here  it  contains  the 
lower  part  of  the  left  internal  mammary  vessels,  &  that  part  of  the  triangularis 
sterni  muscle,  which  overlies  the  aper  of  the  heart. 

IVEiddle  Mediastinum  -  is  the  part  which  contains  the  pericardium,  heart  &  large  vessels 
(ascending  aorta,  pulmonary  vessels,  superior  vena  cava;  -  the  inferior  vena  cava 
enters  pericardium  through  opening  in  cordiforra  tendon  of  diaphragm),  and  also 
the  phrenic  nerves.    It  is  the  widest  part  of  the  mediastinum. 

Posterior  Mediastinum.  -  Ir        part  behind  the  pericardium,  heart,  &  large  vessels. 

It  contains  the  descending  aorta,  trachea,  oesophagus  ;  the  venae  azygos  major  <b 
minor  &  the  left  superior  intercostal;  the  pneumogastrie  A  splanchnic  nerves;  the 

thoracic  duct;  fat  &  lymphatic  glands 
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THE  TRACHEA  &  BRONCHI. 


THE  TRACHEA. 

From  6th  cervical  vertebra  to  4th  dorsal.    Firm^  rounded,  &  supported  by  eartila- 
ginous  riuga  in  front,  flattened  &  membranous  behind. 

Relations. 

In  Front  - 

Isthmus  of  thyroid  gland,  inferior  thyroid  veins,  &  thyroidea  ima 

artery  (when  the  latter  exists). 
Remains  of  thymus  gland,  left  innominate  vein,  arch  of  aorta  with 
innominate  &  left  common  carotid  arteries,  gr«*at  or  deep  cardiac 
plexus,  bifurcation  of  pulmouaiy  artery. 
Sterno-hyoid  &  -thyroid,  anastomotic  branches  between  the  anterior 

jugular  veins,  sternum,  fascia,  &  skiu. 

Behind  - 

(Esophagus,  which  deviates  to  the  left  towards  lower  part  of  neck; 

right  recurrent  laryngeal  nerve. 

On  Either  Side  - 

Lateral  lobe  of  thyroid  gland;  common  carotid  artery,  internal  jugu. 
lar  vein,  pneumogastric  &  sympathetic  nerves;  inferior  thyroid 
artery,  left  recurrent  laryngeal  nerve  (the  right  nerve  lies  som(^. 

what  behind  the  trachea). 
Innominate  &  common  carotid  arteries,  pneumogastric  &  left  recur, 
rent  laryngeal  nerves;  -  and  farther  off,  but  internally  to  the 
pleurae,  right  innominate  vein  &  right  ph.enic  nerve,  on  the  right 
side,  left  subclavian  artery  &  left  phrenic  nerve,  on  the  left. 


THE  BRONCHI 

Commence  opposite  the  4th  dorsal  vertebra  a  little  to  the  left  of  the  middle  line; 
the  internal  septuo?  vvhich  marks  the  separation  of  the  two  tubes  being  slightly 
diviated  to  the  left  by  the  preponderance  in  diameter  of  the  right  bronchus  over 
the  left  one.  Both  divide  in  the  root  of  the  lung  into  a  large  inferior  and  a 
somewhat  smaller  superior  branch,  the  iormer  of  which,  on  the  right  side,  gives 
off"  a  small  branch  to  the  middle  lobe  of  the  rigiit  lung. 

RIGHT  BRONCHUS  -  About  an  inch  in  length,  wider,  more  horizontal  than  the  lelt 
one;  enters  root  of  lung  opposite  5ch  dorsal  vertebra.  -  It  lies  behind  the 
superior  vena  cava  &  the  right  auiicle;  the  right  pulmonary  artery  lies  at 
first  below  it,  and  then  in  front  of  itj  the  vena  azygos  major  arches  over  it 

from  behind. 

LEFT  BRONCHUS  — Smaller,  more  oblique,  nearly  two  inches  long;  enters  root 
of  lung  opposite  6iti  dorsal  vertebra.  -  It  passes  beneath  the  arch  of  the  aorta; 
the  lett  pulmonary  artery  lies  at  first  above  it,  and  then  in  front  of  it;  behind 
it  are  the  descemling  portion  of  the  arch,  the  oesophagus  &  the  thoracic  duct. 


Fig.  465.— transverse  section  of  the  trachea,  .tust  above  its  bifurcation. 

WITH  bird's-eye  view  OP  THE  INTERIOR.  (Gv&y.) 
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THE  GBSOPHAGUS. 


Commences  in  middle  line  of  neck  opposite  5th  cervical  vertebra  &  lower  border  of  cricoid 

cartilage. 

Downwards  &  to  the  left  behind  trachea,  left  lobe  of  thyroid  gland  &  left  recurrent  laryngeal 

nerve,  coming  into  close  contact  with  left  common  carotid. 
Downwards  &  to  the  right  behind  lower  end  of  trachea  &  commencement  of  left  bronchus, 
and  between  arch  of  aorta  &  thoracic  duct  on  the  left  &  the  vena  azygos  major  on  the 
right,  regaining  middle  line  opposite  5th  dorsal  vertebra. 
Again  to  the  left  between  heart  &  pericardium  in  front  and  lower  part  of  thoracic  aorta  be- 
hind, being  surrounded  by  the  pneumogastrics,  which  tend,  the  left  one  to  the  front,  the 

right  one  to  the  back. 

Through  oesophageal  opening  of  diaphragm^  and  opens  into  stomach  (cardiac  or  oesophageal 

opening)  opposite  9th  dorsal  vertebra. 

Is  from  9  to  10  inches  long. 
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THE  VENiE  AZYGOS. 


Collect  the  blood  from  the  intercostal  spaces,  and  are  three  in  number,  the  major,  minor,  A 

'eft  superior. 


VENA  AZYGOS  MAJOR,  or  RIGHT  AZYGOS  -  Commences  in  the  ri£?ht  as. 

cending  lumbar  vein,  or  sometimes  in  a  branch  from  the  inferior  cava  or  the 

risrht  r-^nal. 

Through  aortic  opening  of  diaphraorm  on  right  side  of  thorncic  duct,  behind  &  on 

right  side  of  aorta;  -  sometimes  through  right  cru3. 
Along  right  side  of  spine  in  front  of  right  intercostal  arteries  to  3rd  dorsal  vertebra. 
Arches  forwards  over  root  of  right  lung,  and  opens  into  superior  vena  cava  just 

before  it  enfera  pericardium.  Receives*. 
Tributary  Branches  :  -  Nine  or  ten  lower  intercostal  veins  of  right  side^  vena  azy^os 
minor,  several  small  oesophageal,  mediastinal  dr*  spinal  veins,  the  right  bronchial^ 
sometimes  the  right  superior  intercostal,  find  occasionally  the  left  one. 


VENA  AZYGOS  MINOR,  or  LEFT  LOWER  AZYGOS  —  Arises  in  left  ascend. 

ing  lumbar  vein,  or  sometimes  in  a  branch  from  left  renal. 
Perforates  left  cms  of  diaphragm  (passes  sometimes  through  aortic  opening),  and 
ascends  along  left  side  of  spine  in  front  of  left  intei costal  arteries  to  6th  or  7th 

dorsal  vertebra. 

Crosses  spine  behind  aorta  &  thoraoio  duct,  and  opens  into  vena  azygos  major. 

Receives : 

Tributary  Branches :  -  Four  or  five  laiver  intercostal  veins  of  left  side,  several  small 

mediastinal,  oesophageal  &*  spinal  veins. 


LEFT  UPPER  AZYGOS  —  Receives  the  blood  from  those  left  intercostal  veins,  usually 
two  or  three  in  number,  which  are  situated  between  the  intercostal  veins  that 
open  into  the  left  lower  azygos  and  those  that  open  into  the  left  superior  intpr. 
costal.  It  therefore  varies  greatly  in  size,  diminishing  as  these  latter  veins  in- 
crease, &  vice  versa  ;  often  it  does  not  exist  at  all,  or  one  or  more  of  the  5th,  6th, 
&  7th  left  intercosal  veins  may  merely  open  directly  into  the  vena  azygos  major. 
When  thiere  is  a  distinct  left  upper  azygos,  it  opens  either  into  the  azygos  major, 
cr  into  the  left  lower  azygos.  -v  A  few  imperfect  valves  are  found  in  the  main 
azygus  vein;    disiiuco  valves  are  found  iu  the  intercostal  veins. 


249 


THE  THORACIC  &  RIGHT  LYMPHATIC  DUCTS. 


THORACIC  DUCT  —  Commenceg  in  receptaculum  chyli,  passes  through  aortic  openint?  o. 

diaphraj^m,  and  then  ascends  in  front  of  spine  as  high  as  4th  dorsal  vertebrt.*^  fyitig 
behind  oesophagus,  between  aorta  &  vena  azygos  major.  It  then  inclines  to  the  left, 
and  ascends  first  behind  arch  of  aorta  and  then  behind  first  portion  of  subclavian 
artery  of  left  side*  and  finally,  opposite  upper  border  of  7th  cervical  vertebra,  it  arches 
forwards  above  pleura  &  in  front  of  scalenus  anticus,  and  opens  into  angle  of  junction 
between  left  internal  jugular  &  subclavian  veins,  its  opening  being  guarded  by  a  pair 
of  valves.  It  is  somewhat  tortuous  in  its  course,  constricted  at  intervals  on  account 
of  the  valves  it  contains;  of  the  size  of  a  goose-quill  at  its  commencement,  somevvhnt 
narrower  in  the  thorax,  again  enlarged  at  the  root  of  the  neck.  Somecimea 
it  bifurcates,  its  Kft  division  taking  the  usual  course,  its  right  division  joining 
the  right  lymphatic  duet.  -  It  is  the  common  trunk  of  all  the  lymphatics  of  the  body, 
except  those  of  the  right  side  of  the  head,  neck,  x  thorax,  right  upper  limb,  right 
lung,  right  side  of  the  heart,  &  part  of  the  convex  surface  of  the  liver. 

Receptaculum  Chyli  -  is  a  dilatation  of  the  commencement  of  the  thoracic  duct, 
which  lies  in  front  of  the  2nd  lumbar  vertebra,  behind  &  to  right  side  of  the 
aorta,  and  between  it  and  the  vena  azygos  major  &  the  right  crus  of  the 
diaphragm.     It  receives  the  trunks  ot  the  lacteal  vessels,  and  four  or  five 
large  trunks  from  the  lumbar  lymphatic  glands. 


jjjQjjip  LYMPHATIC  DUCT  —  la  a  short  thick  trunk  from  half  an  inch  lo  an  inoti  in 
length  and  ot  about  a  line  or  a  line  &  a  half  in  diameter,  which  collects  the  Ij^mph 
from  the  right  side  of  the  head,  neck,  &  thorax,  right  uppe.-  liaib,  right  lung,  right 
side  of  the  hear  t,  &  part  of  the  convex  surface  of  the  liver.  It  opens  into  the  angle 
of  junction  between  the  right  internal  jugular  &  right  subclavian  veins,  its  opening 

being  guarded  by  a  pair  of  valves 


SUPERIOR  INTERCOSTAL  ARTERY. 


From  upper  &  back  part  of  1st  portion  of  subclavian  on  left  sid6» 
of  2nd  portion  on  right  side.  Passes  backwards  for  a  short  distance,  and 
gives  ofi'  its  deep  cervical  branch  ;  it  then  descends  in  front  of  neck  of  1st 
rib,  or  in  front  of  necks  of  1st  &  2nd  ribs  on  outer  side  of  1st  dorsal  gang, 
lion  of  sympathetic,  gives  off  one  or  two  brandies  similar  to  the  aortic 
intercostals,  and  joins  with  the  first  of  the  latter  arteries, 
Dfkp  Cfrvical  or  Profunda  Cervicis  -  Sometimes  arises  directly  from  subclavian. 

Backwards  between  neck  of  1st  rib  &  transverse  process  of  7th  cervical 
vertebra,  and  apcends  between  complexns  &  seniispinalis  colli,  anasto- 
niosing  with  vertebral  artery  &  deep  branch  of  arteria  princeps  cerricia 
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INTERIOR  of  the  HEART. 


P.IGHT  SIDE. 

Is  larger  in  its  auricular  portion,  and  lias  thinnei'  walls  than  the  lell. 

AURICLE  —  Divided  into: 

Appendix  Auriculse  -  Narrow  indented  pouch,  which  overlaps  the  arch  of  the 
"•^  aorta,  and  pi  esents  on  its  inner  surface  the  muscicU  pedinati,  which 

exieud  somewhat  into  the  sinus. 

Sinus  -  'i'he  central  cavity;  presents:  - 

Opkjsing  OF  THE  SuPEiiioR  Vena  Cava  -  Sottiewhat  smaller  than  that  of  the 
iuienor  cava;   situated  at  the  upper  &  front  part;  looks  down- 
wards  &  forwards,  and  has  npar  it  the 
Tiibercle  of  Lower  -  Small  eminence,  scarcely  visible  in  man,  situated  on 
ricrht    all  of  nuricle  between  the  two  venae  cavae. 
Opening  of  the  Inferiok  Vena  Cava  -  Somewhnt  larger  than  that  of  the 
superior  cava;  situated  rit  the  lower  &  back  part  near  the  septum ; 

looks  upwards  &  inwards,  and  presents  the 
Eustachian  Valve  -  Semilunar  in  form  with  concave  free,  and  convex  at- 
tached  niariiins;  situated  below  the  op  Miiug  of  the  inferior  vena 
cava  between  it  &  the  auricuio-veutricular  openinq-,  and  passes  up- 
wards &  to  the  left  to  the  anterior  mar^rin  of  the  annulus  ovalis. 

Smnll  in  the  adult.    Contains  a  few  muscular  fibres. 
Opening  ok  the  Cohonauv  Sinus  -  Situated  below  the  openinur  of  ^he  inferior 
vena  cava  &  the  Eustachian  valve.    Presents  the 
Coronary  Valve  or  Valve  of  Thebesms. 
Foramina  Thebesii  -  Some  of  which  are  the  openings  of  the  vense  cordis 
niinimee,  while  others  are  but  small  blind  depressions. 
AuKicui.o- Ventricular  Opening  -  Witi.  the  tricuspid  valve  (Vide  below). 
Foramen  Ovale  -  In  the  foetus.    Situated  at  the  lower  &  back  part  of  septum 
above  opening- of  inierior  vena  cava;  replaced  in  adult  by  the 
Fossa  Ovalis  -  Oval  depression  surrounded  by  a  prominent  circular  rim,  the 
Annulus  Ovalis^  -  and  which  often  presents  a  small  valvular  opening  at 

its  upper  part. 

VENTRICLE  —  Triangular  in  shape,  and  has  much  thinner  walls  than  the  left  one. 

Prolonged  upwards  &  to  the  left  into  the  Jnfundibiilum  or  Conus 

arteriosus.    Presents  :- 

Aukicclo-Ventricular  Opening  -  Oval,  broadest  from  side  to  side.  Situate*! 

behind  the  centre  of  the  sternum  on  a  level  with  the  4th  intercostal 
space,  ou  the  right  side  of  the  aortic  &  left  auricuio-veutricular 

openings.  Guarded  by  the 
Tricuspid  Valve  -  Pi  esents  three  triangular  segments,  which  are  attached 
superiorly  to  the  mafgin  of  the  auricuio-veutricular  ring  &  laterally 
to  each  other,  and  of  which  the  left  one  is  the  largest.  Tney  are 
formed  by  a  central  hbrous  lamina  attached  superiorly  to  the  fib- 
rous ring  of  the  opening  and  covered  by  a  duplioature  of  the  endo- 
cardium.   Their  under  surface  &  borders  give  attachment  to  the 

chord'X  tendinecB. 

Open  ING  OF  THE  Pulmonary  Artery  -  Situated  at  the  apex  of  the  conus  arte- 
riosus opposite  the  upper  border  of  th^  third  costal  cartilage  of  the 
left  side  close  to  the  sternum.    Guarded  by  the 
^einilmiar  Valves  -  Three;  formed  of  fibrous  tissue  surrounded  by  a  du- 
plicature  of  the  endocardium,  and  present: 
Convex  margin  -  Attached  to  the  fibrous  ring  of  the  orifice; 
Fra  margin  -  Slightly  concave,  strengthened  by  a  bundle  of  tendinous 
fibres,  presenting  in  the  centr  e  a  fibro-cartilaginous  nodule,  t  he 
corpus  Arantii,  and   laterally  'wo  thin  lunated  portions,  the 
lunula.    Above  the  valves  are  three  sriiail  pouches,  the 

Simises  of  Valsalva. 

Con  iiN  E  Carne/LO  -  Tbree  sortt,  which  are  attached  respectively  by  one  side, 
liy  both  extremities,  by  one  extremity  only,  to  the  wall  of  the  ven- 

ti  icle.    'i  he  latter  ire  the 
J.UU6I.UU  Fu£uturt:^  -  Three  or  four ;  give  origin  to  the  Chordcs  Tendinea, 


Fig.  469.— thk  pericardium  opened,  ,\nd  sfrrouxding  parts.  (Sappey.) 


Jn  hotJi.  Figures:  1,  pericardium;  1',  its  prolongation  upon  the  great  vessels;  2,  2,  sterno-pericardial  ligaments; 
3,  :i,  phrenic  nerves;  4,  4,  pneumogastric  nerves;  5,  5,  6,  6,  7,  internal  jugular  and  innominate  veins  and  superior  vena 
cava;  8,  8,  auricular  appendices' and  right  or  posterior  coronary  artery;  9,  10,  right  and  left  ventricles;  11,  left  or 
anterior  coronary  artery  ;  12,  13,  ascending  and  horizontal  portions  of  the  arch  of  the  aorta;  14,  15,  15',  16,  innominate, 
common  carotid,  and  suhclavian  arteries  ;  17,  trunk  of  pulmonary  artery  ;  18,  thyroid  gland  and  inferior  thyroid  veins. 
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INTERIOR  of  the  HEART. 


LEFT  SIDE. 


Has  thicker  walls  than  the  ri2;ht,  and  is  smaller  in  its  auricular  portion. 

AURICLE  —  Divided,  as  is  the  right,  into  two  part=,  the 

ApendiX  Auriculse  -  Longer,  narrower,  more  curved  &  indented  than  on  right  side, 
and  constricted  at  its  orifice;  its  muscnli  ppctinati  are  smaller  &  less 
numerous.    Overlaps  pulmonary  artery. 
Sinus  -  More  regularly  cuhoid  than  on  right  side  -  Presents: 

Openings  or  the  Pulmonary  veins  -  Four,  at  upper  part,  two  on  the  right  close 
to  Feptum,  two  on  the  left,  the  latter  sometimes  uniting. 
Auriculo-VentriCular  Opening  -  Somewhat  smaller,  guarded  by  mitral  valve. 

VENTRICLE  —  Rounded  &  conical;  its  walls  are  thicker  than  those  of  the  right.  Presents* 

Auriculo-Venteicular  Opening  -  Situated  a  little  to  the  left  of  centre  of 
sternum  on  a  level  with  fourth  costal  cartilages,  behind  the  aortic 
opening.     Somewhat  smaller  than  on  right  side.     Prefents  the 
Mitral  Valve  -  Larger,  thicker  &  stronger  than  the  tricuspid.    Confistp  of 
two  principal  segments,  of  which  the  largest  is  in  front.     The  chor^'a? 
tendincfB  attached  to  its  under  surface  are  stronger  &  thicker,  but  are 
less  numerous,  than  those  on  the  rig^it  side. 
Aortic  Opening  -  Situated  behind  left  border  of  sternum  close  to  articulation 
with  Brd  costal  cartilage,  and  in  front  of  the  left  auriculo-ventricular 

opening.    Presents  the 

Semilunar  Valves  -  Larger,  thicker  &  stronger  than  tlio?e  of  pulmonary 
artery  ;  lunula;  wider,  corpora  Arantii  more  prominent,  and  sinuses  of 

Vahalva  deeper. 

CoLUMNiE  Carney  -  Those  attached  by  one  side  and  those  attached  by  both  extre- 
mities are  smaller  &  more  numerous.     The  musculi  papillares  are  but 
two  in  number,  but  are  larger,  and  are  attached,  one  to  the  anterior, 
the  other  to  the  posterior  wall  of  the  vei.  tricle. 
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STBUOTURE  of  the  HEART— 1st  Tablet, 


Presents  for  examination  the  fibrous  rings  of  the  arterial  &  auriculo-ventricular  openings, 

and  the  muscular  fibres. 


FIBROUS  RINGS  —  The  aortic  &  the  two  auriculo-ventricular  rings  lie  close  together,  -  roughly- 
speaking,  ^  ehind  the  left  half  of  the  sternum,  on  a  level  with  the  4th  costal  cartilages  (see 
more  precise  statements  in  the  several  Tablets),  and  are  bound  together  by  a  fibro- 
cartilaginous mass  which  becomes  ossified  in  some  of  the  larger  animals.  -  The  aortic 
ring  lies  in  front  of  the  left  auriculo-ventricular ;  the  right  auriculo-ventricular  ring 
lies  between,  &  to  the  right  of,  the  two  others.  -  The  fibrous  ring  of  the  pulmonary- 
artery  is  situated  at  the  apex  of  the  infundibulum  opposite  the  upper  border  of  the  3rd 
costal  cartilage  of  the  left  side  close  to  the  sternum. 

These  rings  give  attachment  to  the  mitral  tricuspid  &  semilunar  valves,  to  the 
muscular  fibres  of  the  auricles,  and  to  some  of  the  most  superficial  fibres  of  the  ven- 
tricles. The  margin  of  the  arterial  rings  which  is  turned  towards  the  auricles,  is 
scalloped  into  three  semilunar  notches  filled  up  by  corresponding  projections  of  the 
middle  coat  of  the  artery,  the  attachment  of  the  arteries  to  the  rings  being  strength- 
ened externally  by  the  pericardium  and  internally  by  the  endocardium. 

MUSCULAR  FIBRES  —  Are  striated,  but  are  about  ^  smallet-  than  those  of  striated  mus- 
cles  generally,  and  their  suiation  is  not  so  distinct.  Tiiey  divide  and  anastomoso 
with  each  other,  and  they  often  contain  fat  cells.     Tneir  perimysium  is  but  scanty. 

Fibres  of  the  Auricles  -  A.^"©  mostly  transverse,  superficial,  &  common  to  both 
auricles ;  some  however  lie  deeper,  and  are  proper  to  each  auricle. 
SuPEKficiAL,  Tkansverse,  OR  CoMMON  FiBRES  -  Surrouud  mainly  the  base  of  tho 
sinuses,  and  are  most  marked  anteriorly.    Some  dip  into  the  inter. 

auricular  septum. 

Dkjki'  or  Proper  Fibres  -  May  be  divided  into: 

Looped  Fibres  -  Arch  over  each  auricle  from  before  backwards,  and  are  at- 
tached to  the  auriculo-ventricular  rings  both  in  front  &  behind. 
Annular  Fibres  -  Encircle  the  appendices  auriculae,  and  the  venae  cavae,  pul. 
monary  &  coronary  veins,  exDendiug  for  some  distauc©  upon  the  veins. 


FiblrdS  of  tlxO  VentricleB  -  Vide  next  Tablet. 


Fig.  472.— the  right  axd  left  auricles  from  behind,  with  the  vessels  opening  into  thb.m,  ani> 

THEIR  MUSCULAR  FIBRES.  (Sappev.) 

1,  the  right  auricle  ;  2,  opening-  of  the  inferior  vena  cava  and  the  Eustachian  valve  ;  3,  opening  of  the  superior  vena 
cava  ;  4,  opening  of  the  coronary  sinus  ;  5,  the  left  auricle  ;  6,  6,  openings  of  left,  and  7,  7,  openings  of  right  pulmonary  veins. 


Fig.  473. — view  of  a  partial  dissection  of  the  fibres  of  the  anterior  wall  of  the  ventricles  in  a  sheep's  heart,  DESIGNED  TO 
show  the  different  DEGREES  OF  OBLIQUITY  OF  THE  SEVEN  LAYERS  OF  FIBRES.     (Allen  ThomSOn,  Quain.) 

At  the  base  and  apex  the  superficial  fibres  are  displayed  ;  in  the  intervening  space,  more  and  more  of  the  fibres  have 
been  removed  from  above  downwards,  the  dissection  reaching  to  a  somewhat  greater  depth  on  the  left  than  on  the  right,  a',  a', 
the  superficial  fibres  of  the  right  ventricle  ;  b',  b',  the  superficial  fibres  of  the  left  ventricle  ;  at  2  these  superficial  fibres  have 
been  removed  so  as  to  expose  those  of  the  second  layer,  which  are  seen  to  have  the  same  direction  as  the  stiperficial  ones  over 
the  left  ventricle,  but  a  different  direction  over  the  right  ventricle  ;  at  3  some  of  these  latter  fibres  have  been  removed  to  expose 
those  of  the  third  layer,  which  latter  are  seen  to  have  a  airection  out  slightly'  duferent  ;  4,  fibres  of  the  central  or  fourth  layer^ 
transverse  or  annular ;  5,  6,  7,  fibres  of  the  fifth,  sixth,  and  seventh  layers,  of  opposite  obliquity  to  those  of  the  three  outer 
layei's,  passing  down  to  the  apex  to  emerge  at  the  whorl  ;  between  c,  c,  is  the  interventricular  groove,  over  which  the  superficial 
fibres  are  seen  crossing  above  and  below  ;  in  the  central  parts  of  the  groove,  some  of  the  deeper  fibres  are  seen  to  turn  back- 
wards into  the  septum ;  d,  the  pulmonary  artery  ;  c,  the  aorta. 
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Fig.  475.— roRTiON  of  the  wall  of  tub  vkxtricle,  d,  d',  and  aorta,  a,  h,  c  ;  showikg 

THE  ATTACHMEXTS  OF  TUB  AORTIC  VALVES,  AND  OF  ONE  FLAP  OF  THE  MITRAL 

VALVE.  (Quain.) 

a,  b,  c,  sinuses  of  Valsalva  (a  and  b  with  openings  of  coronary  arteries) ; 
1,  2,  attadied  border  of  the  semilunar  valve  ;  3,  corpus  Arantii  in  the  middle  of  the 
free  border  of  the  valve.  The  lunulje  are  seen  on  either  side  ot  3  ;  g  and  h,  musculi 
papillares  ;  e,  e',  f,  attachment  of  the  chordse  tendinse. 


Fig.  476.— view  of  the  base  of  the  ventricular  part 
of  the  heart,  showing  the  relative  position  of 
the  arterial  and  auriculo-ventrichlar,  orifices. 
(Allen  Thomson,  Quain.) 
The  pulmonary  artery  and  aorta,  and  the  auricles, 
have  been  removed  ;  the  muscular  fibres  are  exposed  by 
the  removal  of  the  pericardium,  fat,  blood-vessels,  &c.  ; 
the  valves  are  in  a  closed  condition.    1,  1,  right  ven- 
tricle ;  1',  conus  arteriosus ;  2,  2,  left  ventricle  ;  3,  3, 
the  divided  wall  of  the  right  auricle  ;  4,  that  of  the  left ; 

5,  5',  5",  the  three  segments  of  the  tricuspid  valve  ; 

6,  6',  the  two  segments  of  the  mitral  valve  (in  the  angles 
between  these  segments  are  seen  smaller  lobes) ;  7,  the 
pulmonary  artery ;  8  placed  on  the  root  of  the  aorta ; 
9,  the  right  or  posterior ;  9',  the  left  or  anterior  coronary 
artery. 


Fig.  477.— plan  of  the  fcetal  circdlation.  (Gray.) 
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CIRCULATION  IN  THE  FULLY  DEVELOPED  FOETUS. 

The  blood  which  has  been  oxygenated  in  the  placenta  returns  to  the  foetus  by  the 

Umbilical  Vein.  This  runs  in  the  umbilical  cord,  through  the  umbilicus,  and  in  the  folds  of  the 
suspensory  or  falciform  ligament  to  the  under  surface  of  the  liver,  -  where  it  passes  backwards 
in  the  hssure  for  the  umbilical  vein  as  far  as  the  transverse  fissure.  Here  the  umbilical  vein 
gives  off  lateral  branches  and  bifurcates,  and  the  blood  stream  divides  into  three  courses. 

1st  Course. — Before  the  umbilical  vein  bifurcates,  it  gives  off  several  branches 
to  the  quadrate,  Spigelian,  &  left  lobes  ;  after  distribution  to  the  liver,  this  blood  is 
collected  by  the  hepatic  veins  and  poured  into  the  inferior  vena  cava. 

2nd  Course. — One  branch  of  bifurcation  of  the  umbilical  vein  passes  with  the 
portal  vein  to  the  right  lobe  proper,  whence  the  blood  is  again  collected  by  the 
hepatic  veins  and  poured  into  the  inferior  vena  cava. 

oRD  Course. — The  other  branch  of  the  bifurcation  passes  on  as  the  ductus 
venosus,  which,  acting  as  a  bridge,  pours  the  remaining  blood  direct  into  the  inferior 
vena  cava. 

It  may  here  be  noted  (1)  that  the  umbilical  vein  &  ductus  venosus  carry  arterial 
blood,  and  (2)  that,  although  in  the  advanced  stages  of  foBtal  life  the  ductus  venosus 
carries  most  of  the  arterial  blood  directly  into  the  inferior  vena  cava,  in  the  early 
stages,  on  the  contrary,  most  of  the  arterial  blood  passes  through  the  liver.  This 
accounts  for  the  full  development  of  that  organ  in  the  fcetus.  The 

Inferior  Vena  Cava  above  the  liver  thus  carries  the  whole  of  the  placental  blood,  -  w4th  the  return 
blood  from  the  other  viscera  and  lower  limbs,  -  to  the 

Right  Auricle.  Here  two  blood  streams  meet  and  slightly  intermix,  -  the  ascending  arterial  stream 
now  being  dealt  with,  and  the  descending  venous  stream,  which  latter  must  be  parenthetically 
alluded  to. 

The  descending  venous  stream,  derived,  as  explained  later  on,  from  the  head,  neck,  & 
upper  limbs,  and  entering  the  right  auricle  by  the  superior  vena  cava,  is,  by  the  obliquity  of 
that  vessel,  directed  forwards  in  front  of  the  ascending  arterial  stream.  It  is  thus  that  it 
reaches  the  right  ventricle. 

The  ascending  arterial  stream,  entering  the  right  auricle  by  the  inferior  vena  cava,  is 
turned  backwards  by  the  Eustachian  valve,  very  large  in  the  fcetus,  and  thus  directed  behind 
the  former  stream  and  through  the  foramen  ovale  to  the 

Left  Auricle,  whence  it  passes  to  the 
Left  Ventricle,  and  so  to  the 
Aorta. 

From  the  aorta,  the  ascending  arterial  stream  passes  almost  entirely  to  the 
Head,  Neck,  &  Upper  Limbs. 


This  is  through  a  second  meeting  of  opposite,  or  intersecting,  currents,  which  occurs  in 


the  arch  of  the  aorta,  again,  practically,  between  the  same  ascending  arterial  and  the 
descending  venous  streams. 

The  blood  from  the  left  ventricle  (the  ascending  arterial  stream)  passes  up  mainly,  as 
above  stated,  to  the  head,  neck,  &  upper  limbs,  because  the  distal  portion  of  the  aorta  is 
largely  occupied  by  the  descending  venous  stream  from  the  right  ventricle,  which  has  reached 
the  aorta  in  advance  of  the  former  through  the  pulmonary  artery  &  the  ductus  arteriosus.* 


The  venous  blood  from  the  head,  neck,  &  upper  limbs  returns  by  the  large  vessels  to  the 
Superior  Vena  Cava,  and  so  to  the 

Right  Auricle,  -  (where  it  forms  the  descending  venous  stream  above  referred  to,  -  and,  slightly 
mixing  with  the  ascending  arterial  stream,  passes  down  in  front  of  it  to  the 

Right  Ventricle,  and  then  to  the 

Pulmonary  Artery.  Very  little  of  this  blood  -  mainly  venous  blood  -  passes  to  the  lungs,  which 
have  not  yet  been  inflated;  what  does,  returns  by  the  pulmonary  veins  to  the  left  auricle. 
Most  of  the  blood  from  the  pulmonary  artery  passes  through  the 

Ductus  Arteriosus  to  the 

Aorta,  beyond  the  large  vessels  to  the  head,  neck,  Sf  upper  limbs.  This  blood  -  mainly  venous  blood  - 
is  then  carried  by  the  aorta  and  its  branches  : — 

[1]  to  the  Viscera ; 

[2]  to  the  Placenta,  -  whence,  after  being  reoxygeuated,  it  starts  once  more  uu  the  course  above 
described ; 

[3]  to  the  Lower  Limbs  ;  -  hence  the  undeveloped  condition  of  these  parts  in  foital  life. 


*  The  circumstance  that  nearly  the  whole  of  the  arterial  blood  passes  up  to  the  head,  neck,  &  upper  limbs,  accounts 
the  full  development  of  these  parts  in  the  foetus. 
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STRUCTURE  of  the  HEART-2nd  Tablet. 


FIBRES  OP  THE  VENTRICLES 


Form  seven  layers  diflFering  from  each  other  by  the  direction  of  their  fibres. 

These  layers  are  continnous  with  each  other  at  the  apex  &  at  the  base  of  the  heart  a« 
follows  •  -  the  1st,  or  most  external  layer,  with  the  7th,  or  most  internal  layer. 
„    2nd,  „  6th, 

„     3rd,  „  5th, 

The  fibres  of  the  4th  or  central  layer  retnrn  npon  those  of  the  same  set. 

Together,  the  lat  &  7th  layers  form  a  kind  of  double  rin^  inclosing  all  the  other  layers; 
the  2nd  and  6th  layers,  a  kind  of  double  ring  inclosing  the  3rd,  4th,  and  5th  layers; 
the  3rd  and  5th  layers,  a  kind  of  double  ring  inclosinor  the  4th  layer.  As  a  conse- 
quence the  double  ring  formed  by  the  1st  and  7th  layers  extends  farther  towards  the 
apex  &  the  base  of  the  heart  than  the  double  ring  formed  by  the  2nd  &  6fch  lavers, 
which  latter  double  ring  extends  fai  thor  than  the  double  ring  formed  by  the  3rd  &  5th 
layers;  and  the  4th  or  central  layer  is  the  least  extensive  of  all.  This  explains  the 
greater  thic'kness  of  the  wnlls  of  the  ventricles  towards  the  middle  of  their  length  than 
at  either  extremity.  -  The  outer  layers,  it  may  be  added,  are  thinner  than  the  inner 
ones. 

The  fibres  of  the  three  outer  layers  are  inclined  downwards  &  to  the  left  on  the  anterior 
aspect  of  the  heart,  downwards  &  to  the  right  on  the  posterior  aspect;  and  thev  become 
le?s  vertical  in  each  successive  layer.  The  fibres  of  the  4fh  layer  are  horizontal  or 
transverse.  The  fibres  of  the  three  inner  layers  are  inclined  upwards  &  to  the  left 
on  the  anterior  aspect  of  the  heart,  upwards  &  to  the  right  ou  the  posterior  aspect, 
crossing  the  fibres  of  the  three  outer  layers,  and  becoming  more  &  more  vertical  or 
longitudinal  in  the  successive  strata. 

Some  of  the  superficial  fibres,  esppcially  those  of  the  posterior  surface,  pass  round  and  ea. 
close  both  ventricles;  the  mass  of  the  fibres,  howev^er,  enclose  but  one  ventricle. 

In  the  three  outer  layers  the  anterior  fibres  proper  to  the  left  ventricle  issue  from  the  inner 
&  front  part  of  the  corresponding  arterial  &  auriculo-ventricular  openings  &  from  the 
front  of  the  interventricular  septum;  these  anterior  fibres  pass  downwards  &  to  the 
left,  with  a  few  of  the  anterior  common  superficial  fibres,  and  get  to  the  back  part  of 
the  apex.  The  posterior  fibres  proper  to  the  left  ventricle  issue  from  the  oute'-  &  back 
part  of  the  corresponding  arterial  &  auriculo-ventricular  openincfs  &  from  the  hack  of 
the  interventricular  septum  ;  these  posterior  fibres  pass  downwards  &  to  the  right,  with 
a  somewhat  considerable  number  of  the  posterior  common  superficial  fibres,  and  get  to 
the  front  of  the  apex.  Here  all  the  fibres,  both  anterior  &  posterior,  carl  inwards  in 
a  whirl-like  manner,  the  anterior  fibres  going  to  form  the  three  inner  strata  on  the 
posterior  wall  of  the  ventricle,  and  the  posterior  fibres  going  to  form  the  three  inner 
strata  on  the  anterior  wall. 

In  the  right  ventricle  the  fibres  of  the  three  outer  layers  issue  partly  from  the  correspond, 
ing  arterial  &  auriculo-ventricular  openings,  and  are  partly  continuous  with  the 
posterior  common  superficial  fibres.  Descending  spirally  from  left  to  right  on  the 
posterior  aspect  of  the  heart,  and  from  risrht  to  left  outhe  anterior  aspect,  they  reach 
the  anterior  interventricular  groove.  Here  a  few  fibres  are  continued  on  to  the  left 
ventricle,  forming  the  anterior  common  superficial  fibres;  the  greater  number  pass 
backwards,  however,  in  the  interventricular  septum,  at  the  back  of  which  they  decus. 
sate  with  the  fibres  of  the  left  ventricle,  and  blend  with  the  posterior  common  super, 
superficial  fibres. 

It  must  be  added  that  none  of  the  fibres,  except  a  few  of  the  most  superficial  ones,  can  nov7 
be  said  to  arise  from  the  arterial  &  auriculo-ventricular  rinses.  The  strata  are  merely 
continued  opposite  these  rings,  the  superficial  ones  into  the  deep  ouus,  and  vice  versa 
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NERVES  of  the  HEA.RT. 


Are  derived  from  the  cardiac  plexuses,  which  plexuses  are  formed  by  the  cardiac  branches 
of  the  sympathetic  aud  of  the  pneumogastric  &  recurrent  laryngeal. 

CARDIAC  NERVES  —  Are  the  three  cardiac  nerves  of  t^e  sympathetic,  the  cervical - 
cardiac  &  the  thoraciccardiac  nerves  of  the  pneumoga  iric,  and  the  cardiac  bran- 
ches  of  the  recurrent  laryngeal. 

CARDIAC  NERVES  OF  THE  SYMPATHETIC  -  Are  three  in  number, 
superior  or  superficial,  middle  or  great,  <Sr^  inferior,  and  arise  normally  from  the  cor- 
responding cervical  ganglia.  The  superior  cardiac  nerve,  however,  frequently 
arises  partly  from  the  communicating  cord  below  the  superior  ganglion,  and  the 
inferior  one  partly  from  the  first  dorsal  ganglion;  when  the  middle  ganglion  is 
absent  the  middle  cardiac  nerve  arises  from  the  communicating  cord  between 
the  superior  &  inferior  ganglia. 
These  nerves  pass  downwards  &  inwards  to  the  base  of  the  heart  either  singly  or  in  con- 
nection with  each  other  or  with  the  other  cardiac  nerves,  varying  considerably 
in  their  relative  size  and  in  their  precise  relations  to  adjoining  structures; 
when  one  of  them  is  smaller  than  usual  one  of  the  others  is  increased  in  size. 

On  the  right  side  of  the  neck  the  superior  the  middle  cardiac  nerves 
pass  downwards  behind  the  common  carotid  artery,  the  former  passing  also  in  front 
of  the  inferior  thyroid  artery  &  recurrent  laryngeal  nerve.  They  then  c7'oss  the 
subclavian  artery  either  in  front  or  behind,  and  descend  tipon  the  trachea  to  the 
right  side  of  the  great  or  deep  cardiac  plexus.  -  On  the  left  side  the  superior  cardiac 
nerve  usually  descends  into  the  thorax  betiveen  &=  in  front  <?/'the  left  common  carotid 
left  subclavian  arteries  and  crosses  anteriorly  the  arch  of  the  aorta  to  the  superfi- 
cial cardiac  plexus  ;  sometimes  however  it  lies  deeper  than  usual  and  then  passes 
behind  the  aorta  to  the  deep  cardiac  plexus.  -  The  left  middle  cardiac  nerve  passes 
into  the  thorax  between  er'  behind  the  left  comjuon  carotid  left  subclavain  artei'ies^ 
and  then  descends  behind  the  arch  of  the  aorta  to  the  left  side  of  the  deep  cardiac 
plexus. 

The  inferior  cardiac  nerve  passes  downwards  &  inwards  to  the  deep  cardiac 
plexus  behind  the  subclavian  artery,  and  also,  on  the  right  side,  behind  the  innominate. 

CARDIAC  NS.  of  the  PNEUMOGASTRIC  &  RECURR.  LARYNGEAL 

Are  divided  into : 
Cervical  Cardiac  -  Are  divided  into : 

Upper  Cervical  Cardiac  -  Small  branches  which  join  the  cardiac  nerves 

of  the  sympathetic. 
Lower  Cervical  Cardiac  -  One  large  branch  which,  on  the  right  side,  des- 
cends along  the  innominate  artery  and  joins  one  of  the  cardiac  nerves 
destined  to  the  deep  cardiac  plexus,  and,  on  the  left  side,  crosses  the 
arch  of  the  aorta  to  the  superficial  cardiac  plexus. 

Thoracic  Cardiac  -  Arise  on  the  right  side  both  from  the  trunk  of  the  pneumo- 
gastric &  from  its  recurrent  laryngeal  branch,  but  on  the  left  side  from  the 
recurrent  branch  only.  They  all  go  to  the  deep  cardiac  plexus  either  singly 
or  in  connection  with  the  other  deep  cardiac  nerves. 


Fig.  478.— distribution  of  the  right  pneumogastric  &  sympathetic  nerves.  (Hirschfeld.) 


B,  arch  of  aorta  drawn  forwards  so  as  to  show  the  trachea,  e,  the  divided  bronchus,  the  right  puhnonary  artery, 
the  termination  of  the  superior  vena  cava,  M,  and  the  right  pulmonary  veins,  O  ;  42,  great  or  deep  cardiac  plexus,  lying, 
in  its  right  half,  in  front  of  the  trachea  and  above  the  right  pulmonary  ai'tery,  and  extending,  in  its  left  half,  on  the  left 
side  of  the  trachea.  (The  cardiac  nerves  will  easily  be  followed  down  from  the  pneumogastric  and  from  the  three  cervical 
ganglia  of  the  sympathetic,  -21,  33,  and  38,  though  only  the  middle  one,  38,  is  numbered.)  43  &  44,  posterior  and  anterior 
coronary  plexuses. 


Fig.  479.— DisTRi^ujTioN  of  tiik  lkkt  pnkumooastru;  ^M;  svMrATiiKTu;  nhrvks.  (Hivschfeld.) 


B,  trunk  of  the  pulmonary  artery,  with  its  right  and  left  branches,  the  left  one  being  joined  to  the  under  surface  at 
the  arch  of  the  aorta  by  the  doctus  arteriosus,  on  the  left  side  of  which  is  seen  the  origin  of  the  left  recurrent  laryngeal 
nerve,  27  ;  on  the  right  side  of  the  arch  of  the  aorta  is  seen  the  termination  of  the  superior  vena  cava,  I. 

23,  superficial  cardiac  plexus,  with  the  ganglion  of  Wrisberg.  The  three  cardiac  nerves  of  the  sympathetic, 
11,  17,  and  22,  will  easily  be  traced  down  from  the  three  cervical  ganglia,  1,  13,  and  18.  24  and  23,  anterior  and 
posterior  coronary  plexuses.    (See  expl.,  p.  2jGw.) 
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THE  CARDIAC  PLEXUS. 

Tlie  cardiac  nerves  form  two  primary  cardiac  plexuses  termed  the  superficial  &  the  deep  or 
great,  and  two  secondary  plexuses,  the  anterior  &  the  posterior  corouary,  which  two  latter 
plexuses  are  derived  from  the  preceding,  as  are  also  in  part  the  anterior  &  the  posterior 
pulmonary  plexuses. 

SUPERFICIAL  CARDIAC  PLEXUS  —  The  smaller.  Is  situated  beneath  arch  of  aorta 
in  front  of  right  pulmonary  artery  and  on  right  side  of  ductus  arteriosus.  It  com- 
municates by  several  filaments  with  the  left  half  of  the  deep  cardiac  plexus. 

It  is  formed  by  the  left  superior  cardiac  nerve  of  the  sympathetic,  the  lefo  inferior  cervical 
cardiac  branch  of  the  pneumogastric,  and  by  several  filanieats  from  the  deep  cardiac 
plexus.    It  often  presents  a  small  ganglion,  the  ganglion  of  Wrisberg. 

It  gives  off  the  greater  part  of  antei'ior  coronary  plexus,  and  several  filaments  to  anterior 
pulmonary  plexus  of  left  side. 

DEEP  OR  GREAT  CARDIAC  PLEXUS  —  The  larger.  Is  situated  between  trachea 
&  arch  of  aorta,  its  right  half  lying  above  right  branch  of  pulmonary  artery,  its  lefo 
half  lying  rather  on  left  side  of  trachea  and  being  connected  by  several  filameuts  with 
the  superficial  plexus. 

It  is  usually  formed  by  every  one  of  the  cardiac  nerves  excepting  the  left  superior  cardiac 
nerve  of  sympathetic  &  left  inferior  cervical  cardiac  nerve  of  pneamogastric. 

Its  right  half  sends  branches  -  behind  right  pulmonary  artery  to  posterior  coronary  plexus 
&  to  right  auricle;  -  in  front  of  right  pulmonary  artery,  outwards,  to  ri.;ht  anterior 
pulmonary  plexus,  inwards,  in  fi'ont  of  pulmonary  trunk  to  anterior  corouary  plexus. 
-  Its  left  half  gives  off :  -  several  filaments  to  superficial  cardiac  plexus,  numerous  fila- 
ments  to  posterior  coronary  plexus  &  to  left  auricle,  a  few  branches  to  left  anterior 
pulmonary  plexus. 

ANTERIOR  CORONARY  PLEXUS  —  Is  derived  chiefly  from  the  superficial  cardiac 
plexus,  but  partly  also  from  the  deep.  It  passes  forwards  between  aorta  &  pulmonary 
artery  and  accompanies  the  left  or  anterior  coronary  artery  &  its  branches. 

POSTERIOR  C  ORON  ARY  PLEXUS  —  Is  derived  chiefly  from  the  left  half  of  the  deep 
cardiac  plexus,  but  partly  also  from  the  right.  Its  branches  accompany  the  right  or 
posterior  corouary  artery  and  its  branches. 

The  filaments  of  the  coronary  plexuses  ramify  in  the  substance  of  the  heart  and 
beneath  the  pericardium  &  endocardium.  Numerous  small  ganglia  are  found  upo;i 
them,  especially  in  the  vicinity  of  the  boundary  rings  between  the  auricles  tis  ventricle  >, 


SPLANCHNIC  NERVES. 

Usually  three  in  number,  and  termed  great,  lesser,  6^  least. 
Arise  as  follows  from  the  six  or  seven  lower  dorsal  ganglia : 

Great  Splanchnic  Nerve  -  Ganglia  from  5th  or  6th  to  9th  or  10th  :  -  Is  also  con- 
nected with  the  dorsal  ganglia  above  as  high  as  the  3rd,  or  sometimes  even 

as  high  as  the  1st. 

Lesser  Splanchnic  Nerve  -  10th  &  11th  ganglia. 
Least  Splanchnio  Nerve  -  12th  ganglion. 
Pass  downwards  &  inwards  upon  bodies  of  vertebrae  being  either  more  or  less  separate  & 
distinct  from  each  other,  or  more  or  less  plexiform,  and  frequently  presenting,  when 
plexiform,  either  one  relatively  large  ganglion,  the  ganglion  splanchnicum,  or  several 

smaller  ones. 

Perforate  diaphragm  conjointly  or  separately. 

End,  the  two  first  mainly  in  solar  plexno,  the  last  mainly  in  the  renal.  -  The  majority  of  the 
fibres  of  the  great  splanchnic  nerve  descend  directly  to  the  semilunar  ganglion  of  same  side. 
The  great  splanchnic  nerves  are  white  &  firm  in  texture,  as  are  also  the  branches 

of  the  superior  mesenteric  plexus. 
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GANGLIATED  CORDS  &  GANGLIA  of  SYMPATHETIC 


GANGLIATED  CORDS  —        on  each  side  &  alonpr  the  whole  length  of  spinal  column,  con- 

verging  inferiorly  upon  the  coccyx  in  the  ganglion  impar,  and  being  prolonged  superiorly 
into  the  head  along  internal  carotid  artery.  They  are  usually  single,  sotnetimes  double, 
occasionally  wanting  here  &  there.    Relatively  to  the  size  of  the  ganglia  they  are  largest 

in  the  dorsal  region.    They  are  divided  into  : 
Csrvical  Portion  -  J-l^e3  in  front  of  transverse  processss  of  cervical  vertebrae  behind 
internal  jugular  vein,  and  presents  three  ganglia  (Yide  Cervical  portion  of  Sym- 

pathetic). 

Thoracic  Portion  -  ^^^^  '"^  front  of  heads  of  ribs  &  intercostal  vessels,  beneath  pleurae, 
on  outer  side  of  venae  azygos,  at  first  at  a  small  distance  from,  and  then  close  to, 
bodies  of  vertebrae.  It  presents  eleven  or  twelve  ganglia. 
Lumbar  Portion  -  Penetrates  into  abdomen,  on  right  side  through  a  small  opening  in 
right  crus  of  diaphragm,  on  left  side  either  through  aortic  opening  or  through  a 
small  separate  opening  in  left  crus.  It  lies  in  front  of  bodies  of  vertebrae  on  inner 
side  of  psoas,  behind  inferior  vena  cava  on  the  right  side,  behind  abdominal  aorta  on 

the  left.    It  presents  four  or  five  ganglia, 
Sacral  Portion  -  Lies  in  front  of  sacrum  on  inner  side  of  anterior  sacral  foramina,  and, 
converging  towards  its  fellow  inferiorly,  usually  ends  in  the  ganglion  impar. 

PREVERTEBRAL  GANGLIA  —  Usually  three  cervical,  eleven  or  twelve  dorsal,  four  or 
five  lumbar,  four  sacral,  one  coccygeal.    More  or  less  oval  or  triangular  in  shape,  and 

elongated  from  above  downwards. 

Cervical  -  Vide  cervical  portion  of  sympathetic. 

Dorsal  -  Lie  most  of  them  in  front  of  heads  of  ribs,  the  nine  or  ten  first  at  a  little  distance 
from,  the  two  or  three  last  close  to,  bodies  of  corresponding  vertebrae ;  occasionally 
one  or  two  ganglia  lie  opposite  the  corresponding  intervertebral  foramina.  They 
are  smaller  than  the  cervical  &  lumbar.    The  first  one  is  the  largest  and  is  often 
blended  with  the  inferior  cervical.     The  last  one  is  usually  stellate  in  shape,  and 
is  sometimes  blended  with  the  first  lumbar.  -  They  present: 
Roots,  or  Branches  op  Communication  with  the  Dorsal  Nerves  -  Usually  two  in 
number :  -  Either  both  ascend  obliquely  upwards  &  outwards  to  join  the 
dorsal  nerve  above  just  before  its  bifurcation,  or  one  ascends  as  above  de- 
scribed, and  the  other  descends  to  join  the  dorsal  nerve  below  in  corres- 
ponding situation.    Sometimes  one  or  two  ganglia  have  a  third  root  resulting 
from  bifurcation  of  one  of  the  roots  to  adjoining  dorsal  nerves,  and  even, 
occasionally,  an  additional  root  to  second  dorsal  nerve  above. 
Internal  Branches,  or  Branches  op  Distribution  -  Those  from  five  or  six  upper  gang- 
lia are  small  &  greyish;  they  mainly  supply  thoracic  aortsS^So  its  branches, 
&  bodies  of  vertebrae  &  their  ligaments;  those  from  third  &  fourth  ganglia  join 
posterior  pulmonary  plexus.   Those  from  six  or  seven  lower  ganglia  are  lar.^er 
&  whiter;  they  give  ofi"  a  few  small  branches  to  aorta,  and  join  to  form  the 
great,  lesser,  &  last  splanchnic  nerves  (V. Solar  Plexus). 
Lumbar  -  Bather  larger  &  more  distinct  than  the  dorsal,  and  situated  at  a  greater  distance 
from  the  corresponding  intervertebral  foramina,  the  first  one  often  lying  opposite 
body  of  second  lumbar  vertebra,  and  the  last  one  opposite  sacro-vertebral  articula- 
tion. -  They  present : 

Roots,  or  Branches  op  Communication  with  the  Lumbar  Nerves  -  Two  or  three  for  each. 

Are  longer  &  more  slender  than  those  of  dorsal  ganglia,  and  pass  beneath  the 
fibrous  arches  of  psoas  in  company  with  lumbar  arteries  &  veins. 
Internal  Branches,  or  Branches  op  Distribution  -  Give  a  few  twigs  to  bodies  of  ver- 
tebrae &  their  ligaments,  and  assist  in  forming  the  aortic  &  hypogastric 

plexuses. 

Sacral  -  Smaller  than  the  dorsal  &  lumbar,  and  diminish  in  size  as  they  descend  ;  lie 
close  to  inner  side  of  anterior  sacral  forainiaa,  those  of  opposite  sides  approximating 
as  they  descend,  and  usually  blend  in  front  of  coccyx  in  a  median  ganglion,  the 
coccygeal  ganglion  or  ganglion  impar.  -  They  present 
Roots,  or  Branches  of  Communication  with  the  Sacral  Nerves  -  Usually  two  for  each 

ganglion  ;  are  short  &  small. 

Internal  Branches,  or  Branches  of  Distribution  -  Those  of  the  two  upper  ganglia  join 
inferior  hypogastric  or  pelvic  plexus;  the  others  descend  upon  the  arteria 
sacra  media,  and  supply  the  sacrum  &  coccyx  &  their  ligaments,  and  the 

coccygeal  gland, 
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DIVISIONS  OF  THE  MEDIASTINUM. 

The  considerable  bulging,  below,  of  the  middle  mediastinum  as  hitherto  described 
tinbalanced  as  it  is  by  any  corresponding  bulk  above,  has  long  induced  a  general  and  not 
unnatural  desire  to  add  a  horizontal  division  to  the  previous  double  vertical  division 
which  led  to  the  classical  description  of  three  mediastina,  -  the  anterior,  the  middle, 
and  the  posterior.  Some  want  of  harmony,  however,  regarding  such  horizontal  division 
has  long  resulted  among  anatomists  from  the  difficulty  of  agreeing  upon  an  artificial 
demarcation  where  no  precise  natural  demarcation  exists.  A  horizontal  division  by  a 
plane  passing  from  the  junction  of  the  manubrium  and  gladiolus  sterni  to  the  lower  part 
of  the  fourth  dorsal  vertebra  is  proposed,  and  now  somewhat  generally  accepted  ;  though 
it  has  the  evident  inconvenience  of  cutting  the  arch  of  the  aorta  into  three  portions  con- 
tained in  different  sections  of  the  mediastinum,*  and  the  superior  vena  cava  and  trachea 
each  into  two  portions  also  contained  in  different  sections,  and,  of  course,  of  similarly 
dividing  all  the  long  organs,  -  as  the  oesophagus,  thoracic  duct,  pneumogastric  &  phrenic 
nerves,  -  Avhich  traverse  the  thorax  throughout.!  This  division  recognises  four  sections 
of  the  mediastinum,  or  foicr  mediastinal  which,  in  so  far  as  they  differ  from  the  older 
sections,  -  and  it  will  be  seen  that  the  anterior,  middle,  and  posterior  mediastina,  as  below 
described,  are  considerably  curtailed,  -  may  be  briefly  described  as  follows  : — 

Superior  Mcdiastimun. — Comprised  between  the  manubrium  sterni  in  front,  the 
four  upper  dorsal  vertebras  behind,  the  above-mentioned  plane  below  Cwhich  practically 
corresponds  to  the  upper  limit  of  the  pericardium_),  and  the  upper  opening  of  the  thorax 
above.  It  contains  the  transverse  portion  of  the  arch  of  the  aorta,  with  the  innominate 
artery  and  the  thoracic  portions  of  the  left  common  carotid  and  left  subclavian ;  the 
innominate  veins  and  the  upper  part  of  the  superior  vena  cava,  and  the  left  suijerior 
intercostal  vein  ;  the  trachea  down  to  a  little  above  its  bifurcation;  the  upper  part  of  the 
several  "long  organs  "  above  named,  including  the  left  recurrent  laryngeal  nerve;  the 
origins  of  the  sterno-hyoid  &  -thyroid  muscles ;  the  remains  of  the  thymus  gland. 

Middle  Mediastinum. — Contains,  in  addition  to  the  heart  and  pericardium,  the^ 
ascending  portion  of  the  arch  of  the  aorta,  the  lower  fart  of  the  superior  vena  cava,  with 
the  termination  of  the  vena  azygos  major ;  the  bifurcation  of  the  trachea  and  the  two 
bronchi ;  the  pulmonary  artery  with  its  two  branches,  and  the  pulmonary  veins  ;  the 
lower  part  of  the  phrenic  nerves. 

Posterior  Mediastinum. — Contains  the  descending  portion  of  the  arch  of  the  aorta, 
and  the  thoracic  aorta ;  the  venoe  azygos  major  &  minor ;  the  splanchnic  nerves ;  and, 
of  course,  the  lower  part  of  the  "  long  organs,"  the  phrenic  nerves  excepted. 

At  first  sight  this  would  appear  not  to  be  so,  since,  according  to  still  recog-nised  descriptions,  the 
level  of  the  lower  border  of  the  fourth  dorsal  vertebra  is  that  at  which  the  arch  of  the  aorta  ends  ;  but  all 
the  levels  of  the  thorax  are  now  lowered  by  one  vertebra  (see  Bifurcation  of  trachea,  &c.,  page  256o),  so  that 
the  termination  of  the  arch  of  the  aorta,  not  described  embryologically,  should  be  placed  opposite  the 
lower  border  of  the  fifth  dorsal  vertebra.  The  remark  in  the  text  does  not  of  course  apply  to  the  arch  as 
described  embrj'ologically  (see  page  256j),  since  this  is  shortened  at  both  ends. 

t  It  must  be  borne  in  mind  that  the  segmentation  of  at  least  the  superior  vena  cava  and  the  arch 
of  the  aorta  at  the  junction  of  its  first  and  second  portions  rests  to  a  certain  extent  on  a  natural 
basis,  -  that  of  their  pericardial  investment.  It  is,  roughly  speaking,  the  portion  of  these  vessels  invested 
by  the  pericardium  that  is  contained  in  the  middle  mediastinum,  and  the  portion  that  is  not  so 
invested  that  is  contained  in  the  superior  mediastinimi. 
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Anterior  Mediastinum. — Is  oblique  downwards,  and  to  the  left  on  account  of  the 
inclination  of  the  heart.  It  is  relatively  broad  below,  where  it  contains  the  origin  of  the 
triangularis  sterni  muscle,  the  lower  part  of  the  left  internal  mammary  vessels,  some  fat 
and  lymphatic  glands.  It  is  much  narrower  above,  and  usually  ceases  to  exist  opposite 
the  upper  segment  of  the  gladiolus,  since,  as  a  rule,  the  anterior  borders  of  the  two  lungs 
here  come  in  contact. 

Superior  and  Inferior  Sterno -Pericardial  Ligaments. 

These  are  two  variable  bands  of  fibrous  tissue  extending  frcm  the  sternal 
fourchette  and  the  xyphoid  appendix  to  the  upper  and  lower  parts  respectively  of  the 
front  of  the  pericardium.  The  upper  one  is  the  strongest,  and  is  occasionally  somewhat 
cord-like.    The  lower  one  is  weaker,  and  frequently  indistinguishable. 

Transverse  Sinus  of  the  Pericardium 

Is  the  passage,  Avithin  the  cavity  of  the  pericardium,  between  the  complete  but 
common  serous  sheath  to  the  aorta  and  pulmonary  artery  in  front,  the  superior  vena 
cava  on  the  right  and  the  auricles  below  and  behind. 


Fig.  19.— diagram  of  the  eeflfxtioxs  of  the  serois  layer  of  the  pericardum  from  the  fibrous 
layer  on  to  the  great  vessels  that  reach  the  heart,  -  the  heart  beikg  removed.  (after 
macalister.) 

The  transverse  sinus  is  supposed  to  have  resulted  from  the  fusion,  through 
absorption  of  the  septum  between  them,  of  two  originally  separate  sinuses,  one  situited 
on  the  right  side  of  the  aorta  &  pulmonary  artery,  and  the  other  on  the  left  side  of 
these  vessels. 

The  incomplete  character  of  th3  serous  covering  to  the  several  other  large 
vessels  connected  to  the  base  of  the  heart  leads  to  various  pouches  or  sinuses,  between 
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these,  and  between  them  and  the  heart,  which  are  sometimes  referred  to  nnder  seiiarate 
names.    The  largest  of  these  is  ihe  grent  oblique  sinus. 

Great  Oblique  Sinus. 

Is  the  cnl-de-sac  which  passes  up  behind  the  heart  as  far  as  the  upper  and  back 
part  of  the  auricles.  It  presents  a  wide  opening  below  between  the  inferior  vena  cava,  on 
the  right,  and  the  left  inferior  pulmonary  vein,  on  the  left.  This  sinus  is  bounded  on  either 
side  by  the  somewhat  complex  line  of  reflexion  of  the  serous  layer  of  the  pericardium 
from  the  inner  surface  of  the  iibrous  layer  on  to  the  mesial  aspect  of  the  pulmonary 
veins  and  the  xeiix  cava. 

Marshall's  Vestigial  Fold,  and  its  Contents. 

In  the  pouch  or  sinus  between  the  left  pulmonary  artery  above  and  the  lefu 
superior  pulmonary  vein  below,  lies  MarshaWs  vestigial  fold  of  the  pericardnivu  a  small 
dnplicatnre  of  the  serous  layer  of  the  pericardium,  containing  the  remains  of  the  left  duct 
of  Cnvier,  or  left  superior  vena  cava  of  early  embryonic  life,  reduced,  in  the  adult,  to  a 
small  fibrous  band.  This  remnant  may  sometimes  be  traced  downwards  from  the  left 
superior  intercostal  vein  to  the  outer  side  of  the  left  auricle,  where  it  is  then  seen  to 
course  backwards  to  join  the  coronary  vein,  the  latter,  after  the  junction,  becoming  the 
somewhat  thickened  coronary  sinus ;  it  may  be  patent  (see  development  of  the  central 
venous  system,  page  256m). 

EVOLUTION  OF  THE  HEART  AND  AORTIC  ARCHES  ;  FCETAL 
AND  NORMAL  &  ABNORMAL  ADULT  STRUCTURES  CON- 
NECTED THEREWITH. 

I. 

Development  of  the  Heart,  and  of  the  First  or  Pericardial  Portion 
of  the  Aorta  &  Pulmonary  Artery. 

Two  primitive  parallel  tubes  fused  into  one,  which  is  bifurcated  at  either  end, 
the  caudal  end  being  continuous  with  the  two  vitelline  veins,  and  the  cephalic  erd  with 
the  two  primitive  aortre.  This  tube  is  then  partially  dirided  by  two  transverse  septa 
into  three  portions,  and  is  then  bent  upon  itself  so  that  tlie  posterior  or  auricular  portion 
comes  to  lie  at  the  upper  and  back  part  of  the  organ,  and  the  middle  or  ventricular 
portion  at  the  lower  and  front  part. 

Partitioning  into  right  and  left  cavities,  (1)  of  the  ventricular  portion,  (2)  of 
the  auricular  portion,  and  (3)  of  the  anterior  portion  or  aortic  bulb. 

(1.)  A  pa-tition  rises  up  from  the  lower  part  of  the  common  ventricular  wall, 
and  grows  upwards  till  it  reaches  the  above-mentioned  septa.  A  corresponding  external 
cleft  appears  a  little  to  the  right  of  the  most  prominent  point,  or  apex,  of  the  heart,  and 
persists  as  the  interventricular  groove,  becoming  partly  filled  in,  however,  as  develop- 
ment progresses. 

(2.)  True  partitioning  of  the  auricular  portion  occurs  some  little  time  after  the 
visible  diiferentiation  of  the  right  &  left  halves  which  results  from  the  projection  of  the 
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two  auricular  appendices.  A  septum  groAvs  backwards  from  the  common  anterior 
wall,  but  is  not  completed  till  after  birth,  a  communication  (foramen  ovale)  bemg 
left  between  the  two  auricles  during  the  whole  of  foetal  life. 

(3.)  A  septum  extending  backwards  from  the  distal  end  of  the  aortic  bulb  now 
divides  the  bulb  into  an  anteiior  portion,  or  pidmonary  artery^  which  remains  in  con- 
nection with  the  right  ventricle,  and  a  posterior  portion,  or  aorta  troper,  which  remains 
similarly  connected  with  the  left  ventricle. 

II. 

Aortic  Arches. 

Much  confusion  has  resulted,  in  the  description  of  the  aortic  arches,  from  the 
lax  use  of  terms.  It  will  be  endeavoured  here  to  introduce  some  precision.  It  will 
further  be  attempted  to  make  this  difficult  subject  as  comprehensible  as  it  is  susceptible 
of  being  made  by  stating  the  facts  of  the  case,  first  in  reference  to  the  foetal  structures, 
then  in  reference  to  the  normal  adult  structures,  and  finally  in  reference  to  the  abnormal 
adult  structures  most  frequently  met  with.  A  portion  of  Section  IV.  is  quoted  from 
the  admirable  article  on  the  subject  in  the  last  edition  of  Quain's  "  Anatomy." 

Tor  the  sake  of  clearness,  the  two  primitive  aortaj  will  be  taken  to  consist  of  an 
ascending  portion,  or  ascending  root,  of  a  descending  portion,  or  descending  root,  and  of  ar; 

EXT.  CAR. 


).— DIAGRAM  SHOWING  THE  MODE  OF  DEVBLOPJIEXT  OF  THE  LARGE  ARTERIES.  (QUAIN.) 


upper  arched  portion,  ov  first  aortic  arch.  Of  the  four  arches,  -  termed  second,  third,  fourth, 
and  fifth  aortic  arches,  -  which  appear  in  succession  behind  the  first  aortic  arch,  the  three 
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latter,  the  third,  the  fourth,  and  the  fifth,  are  alone  of  practical  significance  to  the 
anatomist.  It  is  the  evolution  of  these  three  arches  only  that  is  at  all  clearly  made  out. 
Very  conflicting  views  still  prevail  with  reference  to  the  evolution  of  the  two  other,  or 
two  first  arches,  though  definite  statements,  as  will  be  seen  below,  are  now  put  forward  as 
to  their  transformations. 

■  With  reference  to  its  subsequent  evolution,  the  ascending  root  may  be  divided 
into  two  portions,  -  an  upper  portion  (above  the  fourth  arch),  and  a  lower  portion  (below  the 
fourth  arch),  -  the  latter  evolving  differently  on  the  two  sides  of  the  neck,  and  the  former, 
on  the  contrary,  evolving  similarly  on  both  sides. 

Upper  portion  of  the  Ascending  Root. — The  lower  part  of  this,  -  that  between  the 
third  and  fourth  arches,  -  becomes  the  common  carotid  artery  ;  the  upper  part,  -  that  above 
the  third  arch,  -  becomes  the  external  carotid. 

The  Lozver  portion  of  the  Ascendijtg  Root,  -  that  below  the  fourth  arch,  -  forms,  on 
the  right  side,  the  innominate  artery,  and,  on  the  left  side,  where  it  soon  becomes  much 
larger,  the  portion  of  the  arch  of  the  aorta  that  is  comprised  between  the  innominate  and  left 
common  carotid  arteries.^ 

The  left  foiitih  arch  forms  the  portion  of  the  arch  of  the  aorta  beyond  the  origin 
of  the  left  common  carotid. 

The  right  fourth  arch  forms  a  portion  of  the  subclavian  artery  [as  far  as  the  origin 
of  the  vertebral  (Quain),  or  of  the  superior  intercostal  (Macalister)]. 

The  left  fifth  arch  forms  the  distal  part  of  the  pulmonary  arteryf  and  the 
ductus  arteriosus,  -  two  lateral  branches  being  given  off  to  the  lungs. 

The  right  fifth  arch  disappears. 

The  third  arch  forms  on  both  sides  the  first  part  of  the  internal  carotid  artery. 

The  Descending  Root  atrophies,  on  the  left  side,  between  the  third  and  fourth 
arches,  and,  on  the  right  side,  both  between  the  third  and  fourth  arches,  and  below  the 
fourth  arch.  The  upper  part  of  the  descending  root,  -  that  is,  the  part  between  the  second 
and  third,  and  between  the  first  and  second  arches,  -  becomes  the  upper  part  of  the  internal 
carotid  artery. 

'Yh.e  posterior  part  of  the  two  first  arches  atrophies.  There  are  probably  developed 
from  the  anterior  part  of  the  first  arch  the  internal  maxillary  and  temporal  arteries,  and 
from  the  anterior  part  of  the  second  arch  the  lingual  and  ascending  pharyngeal  arteries, 
and  also,  perhaps,  the  occipital  and  the  posterior  auricular  arteries. 

III. 

Normal  Adult  Structures. 

The  above  statements  in  reference  to  the  embryonic  state  may  noAV  be  put 
conversely,  and  made  referable  to  the  adult  condition. 

*  It  will  be  seen,  and  the  point  will  be  made  plainer  further  on,  that  the  portion  of  the  arch  of  the 
aorta  comprised  between  the  iiinominate  artery  and  the  left  coini/ton  catotid'is  the  homologiie,  on  the  left 
side  of  the  body,  of  the  i^inoininate  arte7y  on  the  right  side. 

The  portion  of  the  arch  of  the  aorta  comprised  between  the  commencement  of  the  aorta  and  the 
origin  of  the  innominate  artery,  -  that  is  to  say,  the  portion  of  the  completely  developed  normal  artery 
contained  in  the  pericardium,  -  resulting-,  as  has  already  been  stated,  from  the  partitioning  of  the  aortio 
bulb,  will  be  seen  to  be  the  common  trunk,  which  bifurcates  into  the  two  originally  equally  important 
homologous  arteries  above  referred  to. 

t  The  portion  not  contained  in  the  pericardium. 
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The  distal  part  of  the  pulmonary  artery  and  the  ductus  arteriosus  are  the 
modified  left  fifth  arch,  -  the  branches  to  the  right  and  left  lungs  being  tAvo  lateral 
branches  subsequently  given  off  from  the  above  trunk.  The  proximal  portion  of  the 
pulmonary  artery  contained  within  the  pericardium  is  the  anterior  half  of  the  partitioned 
arterial  bulb. 

The  portion  of  the  arch  of  the  aorta  contained  within  the  pericardium  is  the 
posterior  half  of  the  partitioned  arterial  bulb.  The  portion  comprised  between  the  innomi- 
nate and  left  common  carotid  arteries  is  the  modified  lower  part  of  the  left  ascending  root. 
The  portion  comprised  between  the  common  carotid  atiery  and  the  origin  of  the  left  subclavian 
artery  is  the  modified  left  fourth  arch.  The  portion  beyoiui  the  left  subclavian  artery  is  the 
modified  lower  part  of  the  left  descending  root.  Embryologically,  the  arch  of  the  aorta 
consists,  therefore,  of  four  different  parts. 

The  innominate  artery  is  the  modified  lower  part  of  the  right  ascending  root. 

The  common  carotid  artery  is  the  portion  of  the  ascending  root  comj)rised  between 
the  third  and  fourth  arches. 

The  external  carotid  artery  is  the  modified  upper  part  of  the  ascending  root,  -  that 
is  to  say,  the  part  of  the  ascending  root  above  the  third  arch. 

The  internal  carotid  artery  has  long  been  known  to  present  two  portions,  the  first 
portion  being  the  modified  third  arch,  and  the  second  portion  being  the  modified  upper 
part  of  the  descending  root,  in  Avhich  the  current  of  blood  has  been  reversed.  It  is  now 
stated  that  there  is  a  third  or  terminal  portion  of  the  artery  formed  by  a  branch  given  off 
from  the  back  part  of  the  first  aortic  arch. 

The  subclavian  artery  consists  of  three  portions  on  the  right  side  and  two  on  the 
left.  On  the  right  side  there  is  a  first  portion  formed  by  the  right  fourth  arch.*  For 
the  remainder  of  the  right  artery,  and  the  whole  of  the  left  artery,  the  following  develop- 
mental processes  present : — 

The  two  primitive  descending  aortai  give  off  a  series  of  lateral  or  intersegmental 
branches,  or,  morphologically,  and  as  Prof.  Macalister  calls  them,  "  intercostal  arteries." 
Of  this  series  of  "  intercostal "  arteries,  one  passes  out  on  either  side  between  the  first  rib 
and  the  costal  process  of  the  last  cervical  vertebra.  This  artery,  as  the  other  intercostal 
arteries,  divides  into  a  posterior  or  dorsal  branch,  and  an  anterior  or  proper  intercostal 
branch.  The  posterior  or  dorsal  branch  becomes  either  the  vertebral  artery  [Schafer],  or 
the  superior  intercostal  [Macalister],  The  anterior  or  proper  intercostal  branch  becomes 
the  portion  of  the  subclavian  artery  external  to  the  collateral  named,  -  that  is,  practically, 


"'■  This  first  portion  of  the  right  subclavian  artery  is  the  homologue,  on  the  right  side  of  the  body, 
of,  on  the  left  side,  the  third  portion  (embryologically)  of  the  arch  of  the  aorta  :  these  vessels  are  developed 
from  the  corresponding  aortic  arches  (fourth  arches).  One  might  be  tempted  to  refer-,  in  confirmation  of  the 
homology  alluded  to,  to  the  fact  that  both  arteries  are  embraced  by  the  inferior  or  recurrent  laryngeal 
nerves.  This  would  be  falling,  however,  into  a  gross  morphological  error.  It  is,  morphologically,  the  two 
fifth  arches,  not  the  two  fourth  arches,  that  are  embraced  by  the  inferior  or  recurrent  laryngeal  nerves. 
But  the  fifth  right  arch,  becoming  obliterated,  is  replaced  on  the  right  side,  in  reference  to  the  relation 
referred  to,  by  the  fourth  right  arch,  -  that  is  to  say,  the  right  subclavian  artery.  In  regard  to  the  left  side  of 
the  body,  it  will  be  noticed  that  the  left  recurrent  laryngeal  nerve  embraces  the  arch  of  the  aorta  on  the 
left  side  of  the  ductus  arteriosus,  -  ergo,  changes  of  position  resulting  from  the  retrocession  of  the  heart 
into  the  thorax  being  allowed  for,  it  embraces  the  distal  portion  of  the  left  Ji/th  arch,  the  ductus 
arteriosus.  See  further  Section  IV.  (The  recurrent  course  of  the  inferior  laryngeal  nerves  is  explained 
by  the  gradual  retrocession  of  the  heart  and  great  vessels  from  the  neck  into  the  thorax  ) 
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the  third  portion  of  both  fully  evolved  subclavian  arteries.  The  portion  of  the  subclavian 
artery  iniernal  to  the  collateral  branch  named,  -  that  is,  practically  the  whole  of  the  first 
and  second  portions  of  the  left  artery,  and  such  parts  of  the  first  and  second  portions  of 
the  right  artery  as  are  not  formed  by  the  fourth  arch,  -  is  then  developed  from  the  common 
trunk  of  the  above-named  "intercostal"  artery.* 


IV. 

Abnormalities. 

First  or  Pericardial  Portion  of  the  Aortic  Arch,      Pulmonary  Artery. 

The  aorta  and  pulmonary  artery  may  communicate  more  or  less  freely  through 
deficiency  of  the  septum  between  them  ;  they  may  be  united  into  one  common  trunk,  in 
connection  with  a  single  heart,  like  that  of  fishes;  they  may  be  transposed,  the  pulmonary 
artery  communicating  with  the  left,  and  the  aorta  with  the  right  ventricle. 

Extra-Pericardial  Portion  of  the  Aortic  Arch. 

There  may  be  a  complete  double  aortic  arch.  Here  the  right  fourth  arch  and  the 
lower  part  of  the  right  descending  root  have  developed  along  with  the  corresponding 
structures  of  the  left  side.  The  correctness  of  the  remarks  in  the  foregoing  footnotes  will 
here  be  apparent :  The  aorta  bifurcates  into  two  originally  equally  important  trunks. 

There  may  be  a  complete  transposition  of  the  arterial  and  venous  sides  of  the  heart, 
and  of  the  aortic  arch  &  pulmonary  artery  and  great  veins  of  the  root  of  the  neck 
(dextrocardia),  as  in  birds,  -  which  condition  may  be  accompanied  by  a  similar  transposition 
of  the  viscera  generally  (situs  inversus). 

Without  any  other  abnormality,  there  may  be  a  simple  change  of  side  of  the  aortic 
arch,  the  vessels  arising  from  the  arch  being,  from  before  backwards  and  from  left  to  right, 
a  left  in?iominate,  a  right  common  carotid.,  and  a  right  subclavian,  -  the  recurrent  laryngeal 
nerve  further  forming  its  sling  round  the  aorta  on  the  right  side  and  round  the  subclavian 
artery  on  the  left.  Here  the  right  fourth  arch  and  right  descending  root  have  developed 
instead  of  the  corresponding  structures  of  the  left  side. 

Descending  Aorta  and  Aberrant  Subclavian  Artery. 

The  right  subclavian  artery  is  not  unfrequently  detached  from  the  early 


*  The  lateral  portions  of  the  embryo,  -  and  the  limbs,  -  being  of  late  growth,  the  dorsal  intercostal 
branches  of  the  "intercostal"  arteries  are  antecedent  to  the  proper  intercostal  branches.  These  are  then 
sometimes  described,  therefore,  as  being  given  off  from  the  former.  In  particular,  the  intercostal  artery 
which  goes  to  form  part  of  the  adult  subclavian  artery  is  described  by  Prof.  Schafer  as  a  branch  of  the 
vertebral.  "The  vertebral  artery,"  says  Prof.  Schafer,  "gives  off  from  its  commencement  a  branch  for 
the  upper  extremity,  which  branch  subsequently  exceeds  the  parent  trunk  in  size,  and  forms  part  of  the 
subclavian,  the  name  being  extended  to  what  was  originally  the  commencement  of  the  vertebral."  Prof. 
Macalister  gives  practically  the  same  account,  but  applied  to  the  superior  intercostal.  It  will  be  seen  that 
on  the  left  side  the  subclavian  is  entirely  an  artery  of  new  formation,  while  on  the  right  side  it  is  partly  so 
and  partly  one  of  more  ancient  date, 


2561i 


part  of  the  arch,  and  seen  to  arise  from  the  back  of  the  descending  portion.  Such  an 
artery  is  termed  "  aherrant:'  It  is  the  fourth  branch  given  off  from  the  aorta,  the  three 
previous  branches  being  in  succession  the  right  common  carotid,  the  left  common  carotid, 
and  the  left  subclavian.  The  artery  reaches  its  normal  situation  on  the  first  rib  between 
the  scaleni  muscles  by  passing  behind  the  aortic  arch,  the  trachea,  and  the  oesophagus. 


Fig.  21.— diagram  showing  the  origin  of  the  displaced  subclavian  artery,  (quain.) 


and  it  is  not  looped  round  by  the  inferior  laryngeal  nerve,  which  nerve  in  this  case 
passes  directly  to  the  larynx.  Here  the  right  fourth  arch  has  atrophied,  and  it  is 
the  lower  part  of  the  right  descending  root  that  conveys  the  blood  to  the  terminal 
portion  of  the  subclavian  artery.  The  left  fourth  arch  being  absent,  the  inferior 
laryngeal  nerve  is  not  drawn  down  out  of  its  course  to  the  larynx.  * 

An  easily  explained  approach  to  the  above  condition  may  also  present.  With 


*  The  "  arteria  aberrans  "  of  adult  human  anatomy,  and  its  occasionallj^  enlarged  condition,  may 
here  be  referred  to.  This  artery  is  usually  a  very  small  branch  arising  from  the  under  surface  of  the 
right  subclavian,  or  from  the  right  superior  intercostal  [costo-cervical  trunk,  Macalister],  which  descends 
behind  the  ossaphagus,  either  to  be  lost  in  the  connective  tissue  in  front  of  the  vertebrae,  or,  when  it  is 
larger  than  usual,  to  join  the  thoracic  aorta  below  the  ductus  arteriosus.  This  artery  is  the  remains  of 
the  lower  part  of  the  right  descending  root.  When,  as  sometimes  occurs,  the  usual  commencement  of  the 
right  subclavian  artery,  -  the  fourth  right  arch,  -  becomes  obliterated,  this  channel  dilates,  and  constitutes 
the  main  tmnk  supplying  the  upper  limb,  -  which  trunk  arises  leftmost  from  ihe  arch  of  the  aorta,  and 
passes  behind  the  trachea  and  oesophagus.  In  such  cases  there  is  necessarily  a  direct,  not  a  recurrent, 
course  of  the  right  inferior  laryngeal  nerve  [Macalister]. 
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an  aberrant  subclavian  artery,  the  right  vertebral  artery  may  arise  from  the  innominaie  : 
It  is  a  persistent,  but  slightly  developed  right  fourth  arch,  that  gives  off  this  branch, 
Here  the  inferior  laryngeal  nerve  takes  its  usual  recurrent  course. 

These  abnormalities  may  occur  on  the  left  side  in  connection  with  a  right  aortic 

arch. 

The  case  of  the  former  abnormality  so  occurring,  is  particularly  interesting. 
The  left  subclavian  artery  arises  from  the  lower  and  back  part  of  a  right  aortic  arch  by 
means  of  a  kind  of  poxich  which  represents  the  junction  of  the  persistent  primitive  dorsal 
aorta  with  the  obliterated  ductus  arteriosus.  Here  the  left  recurrent  laryngeal  nerve 
loops  round  the  arch  thus  constituted.  Associated  with  this  abnormality  are  numerous 
varieties  in  the  closure  of  the  ductus  arteriosus. 


Varieties  in  Number  and  Position  of  the  Branches  arising  from 
the  Arch  of  the  Aorta. 

"  These  branches  may  all  be  collected  into  one  trunk,  or  they  may  arise 
separately  from  the  aorta  to  the  number  of  six.  In  the  rare  case  of  one  trunk,  we  may 
suppose  the  origins  of  the  right  and  lefr  arches  to  be  united,  and  the  fourth  left  arch 
to  be  much  shortened,  thus  bringing  all  the  branches  together,  as  naturally  occurs 
in  the  horse,  forming  what  is  called  the  anterior  aorta. 

"The  cases  of  two  vessels  from  the  arch  may  be  of  two  kinds:  in  the  one, 
which  is  the  commonest  of  all  the  varieties  of  aortic  vessels  in  man,  and  is  the  normal 
condition  in  most  apes,  the  left  carotid  is  united  with  the  innominate  artery  into  a 
common  stem  ;  in  the  other,  which  is  exceedingly  rare,  there  are  two  innominate  trunks, 
as  in  the  bird. 

"  Three  is  the  normal  number  of  branches  arising  separately  from  the  arch  in 
man  and  some  other  mammals.  There  is,  however,  a  rare  form  of  variety  in  which  th-e 
number  is  the  same,  and  in  which,  as  occurs  naturally  in  some  cetacea,  the  subclaviaus  are 
both  separate  vessels,  and  the  two  carotids  spring  from  a  common  stem  in  the  interval 
between  them. 

"  The  commonest  form  of  the  condition  in  Avhich  there  are  four  vessels  taking 
origin  from  the  aortic  arch  is  that  in  which  the  left  vertebral  artery  arises  between  the 
left  carotid  and  subclavian  arteries.  The  origin  of  four  large  arteries  in  the  order  right 
carotid,  left  carotid,  left  subclavian,  and  right  subclavian,  has  just  been  referred  to.  A 
much  rarer  form  is  that  in  which  the  vessels  arising  from  the  arch  are  successively 
the  right  subclavian,  the  right  carotid,  the  left  carotid,  and  the  left  subclavian  arteries. 

The  number  of  five  arteries  proceeds  from  the  separate  origin  of  the  right 
subclavian  and  left  vertebi-al  arteries. 

"  In  the  case  of  six  vessels  proceeding  from  the  single  arch,  of  which  there  are  a 
few  instances  described,  the  vessels  were  in  the  following  order,  which  is  that  which 
might  be  anticipated  from  the  mode  of  development,  viz.  :  right  subclavian,  vertebral 
and  carotid,  left  carotid,  vertebral  and  subclavian  arteries."  [Quain's  "Anatomy," 
10th  ed.] 
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THE  AOETA  DESCEIBED  EMBRYOLOGICALLY. 

The  origin  of  the  Aorta  from  the  "ascending  root,"  left  "fourth  arch,"  and 
"descending  root,"  as  above  described,  is  taken  by  "advanced"  writers  of  to-day  to 
warrant  a  re-description  of  the  vessel  less  striking  at  first  sight,  but  really  more  remark- 
able, for  its  boldness,  than  the  re-description  of  the  visceral  crgans  according  to  His' 
plaster  of  Paris  models. 

The  new  description  of  the  Aorta,  as  divided  into  "  Ascending  Aorta," 
''Transverse  Aorta,"  or  "Arch,"  and  "Descending  Aorta,"  found  in  the  latest  editions 
of  several  text-books,  is  given  below.  But  it  should  be  noted  at  once  that  the 
"Arch"  described  from  the  embryological  standpoint  is  but  a  portion  (the  central  portion) 
of  the  Arch  as  usually  described  ;  and,  further,  that  it  is  not  the  Arch  as  yet  referred  to, 
or  ever  likely  to  be  referred  to,  either  by  the  physician  or  surgeon,  who  treats,  say,  the 
aneurism,  or  by  the  pathologist,  Avho  notes  the  site  of  the  atheromatous  lesion.  Here  is 
simply  a  distinct  and  undeniable  instance  of  the  encroachment  of  the  scientist  upon 
groimd  of  which  the  profession  alone  are  competent  to  judge.  Writes  Prof.  Macalister: 
"  Morphology  ....  has  given  Anatomy  a  new  aspect."  This  it  undoubtedly  has  ;  but 
through  professional  supineness,  and  for  a  time  only,  it  is  believed.  There  is  no  escape 
from  the  dilemma :  "You  must  found  your  anatomy  on  the  facts  of  the  dissecting  room,  or  on 
embryology  and  morphology — on  what  is  visible  and  tangible,  or  on  what  is  not  no.  In 
the  former  case  you  get  a  practical  knowledge  of  anatomy — in  the  latter  you  get  an 
abstract  and  theoretical  knowledge  ;  in  the  former  case  you  get  anatomy  familiar  to  the 
eye  and  the  finger — in  the  latter  case  you  get  anatomy  as  a  mental  conception  ;  in  the  former 
case  you  get  the  anatomy  of  the  surgeon — in  the  latter  case  you  get  the  anatomy  of  the 
scieniist."  (See  "  Old  and  New  Schools  of  Anatomy,"  page  25.)  Nor  is  there  any  escape 
from  this  authoritative  conclusion  :  *'  Embryology  and  morphology  are  most  interesting,  but 
they  do  not  fit  a  man  for  the  practice  of  his  profession."  (See  letter  of  "A  Former 
Teacher  of  Anatomy,"  page  321.) 

There  is  with  many  a  natural  tendency  to  blindly  accept  all  later  views  and 
statements  as  necessarily  and  properly  superseding  earlier  oner.  It  is  hoped  that  the 
foregoing  examination  of  the  basis  on  which,  in  this  instance,  -  and  this  is  but  one  instance 
among  many,  -  the  newer  views  and  statements  rest,  may  at  least  transfer  the  question  of 
their  acceptance  to  higher  ground,  -  that  of  the  previous  question,  whether  the  said  basis 
is  a  desirable  one,  or  not,  on  which  to  found  anatomy  for  Medical  men.* 


*  It  is  for  similar  reasons  that  we  must  now  have  sacral  and  coccijgeal  aortse,  with  new  arterioles 
almost  innmnerable;  that  the  external  jugular  vein  must  now  begin  at  the  mastoid  process;  that  the 
internal  jugular  vein  must  end  at  the  upper  border  of  the  thyroid  cartilage  ;  that  the  descendens  noni 
nerve  must  no  longer  be  a  branch  of  the  hypoglossal ;  that  numerous  muscles  must  be  re-named,  and 
several  new  ones  created ;  that  the  description  of  the  brain  must  be  so  re-modelled  as  to  make  it 
almost  unrecognisable;  &c.,  &c.  In  not  one  of  the  above  instances  are  the  requirements  of  practice 
in  any  way  considered.   These,  indeed,  are  entirely  sacrificed  :  We  must  no  longer  have  a  femoral  ring 
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"  The  Ascending  Aorta  is  about  two  inches  in  length.  It  commences  at  the 
upper  part  of  the  left  ventricle,  and  on  a  level  with  the  lower  border  of  the  third  costal 
cartilage  behind  the  left  half  of  the  sternum ;  it  passes  obliquely  upwards,  forwards,  and  to 
the  right  in  the  direction  of  the  heart's  axis,  as  high  as  the  upper  border  of  the  second 
right  costal  cartilage,  describing  a  slight  curve  in  its  course,  and  being  situated,  when 
distended,  about  a  quarter  of  an  inch  behind  the  posterior  surface  of  the  sternum.  This 
portion  of  the  aorta  is  contained  in  the  cavity  of  the  pericardium,  and,  together  with 
the  pulmonary  artery,  is  invested  in  a  tube  of  serous  membrane,  continued  on  to  them 
from  the  surface  of  the  heart.  The  Ascending  Aorta  is  covered  at  its  commencement  by 
the  trunk  of  the  coronary  pulmonary  artery  and  the  right  auricular  appendix,  and, 
higher  up,  is  separated  f.oui  the  sternum  by  the  pericardium,  the  right  pleura,  and 
anterior  margin  of  right  lung,  some  areolar  tissue  and  the  remains  of  the  thymus  gland  ; 
behind,  it  rests  upon  the  root  of  the  right  lung  and  left  auricle.  On  the  right  side,  it 
is  in  relation  with  the  superior  vena  cava  and  right  auricle  ;  on  the  left  side,  with  the 
pulmonary  artery." 

"  The  Arch,  or  Transverse  Aorta,  commences  at  the  upj^er  border  of  the 
second  chondro-sternal  articulation  of  the  right  side,  and  passes  from  right  to  left  and 
from  before  backwards,  to  the  left  side  of  the  loioer  border  of  the  fourth  dorsal  vertebra 
behind.  Its  upper  border  is  usually  about  an  inch  below  the  upper  margin  of  the 
sternum.  Its  anterior  surface  is  covered  by  the  pleura?  and  lungs  and  the  remains  of 
the  thymus  gland,  and  crossed  towards  the  left  side  by  the  left  pneumo-gastric  and 
phrenic  nerves,  and  superior  cardiac  branches  of  the  left  sympathetic,  and  by  the  left 
superior  intercostal  veins.  Its  posterior  surface  lies  on  the  trachea  just  above  its  bifur- 
cation, on  the  great,  or  deep,  cardiac  plexus,  the  oesophagus,  thoracic  duct,  and  left 
recurrent  laryngeal  nerve.  Its  upper  border  is  in  relation  with  the  left  innominate 
vein ;  and  from  its  upper  part  are  given  off  the  innominate,  left  common  carotid,  and 
left  subclavian  arteries.  Its  lower  border  is  in  relation  with  the  bifurcation  of  the 
pulmonary  artery,  the  remains  of  the  ductus  arteriosus,  which  is  connected  with  the  left 
division  of  that  vessel,  and  the  superficial  cardiac  plexus  ;  the  left  recurrent  laryngeal 
nerve  winds  round  it  from  before  backwards,  whilst  the  left  bronchus  passes  below  it." 

"  The  Descending  Aorta  is  divided  into  two  portions,  the  thoracic  and  the 
abdominal,  in  correspondence  with  the  two  great  cavities  of  the  trunk,  in  which  it  is 
situated.'' 

"  The  Thoracic  Aorta  commences  at  the  lower  border  of  the  fourth  dorsal 
vertebra  on  the  left  side,  and  terminates  at  the  aortic  opening  of  the  diaphragm,  in  front 
of  the  last  dorsal  vertebra.  At  its  commencement,  it  is  situated  on  the  left  side  of  the 
spine  ;  it  approaches  the  median  line  as  it  descends,  and,  at  its  termination,  lies  directly 
in  front  of  the  column.  It  is  in  relation  in  front,  from  above  downwards,  with  the  Uft 
puhnonary  artery,  the  left  bronchus,  j  the  pericardium,  and  the  oosophagus ;  behind,  with 

(see  p.  323)/,  and,  per  contra,  we  must  have  a  perinseal  ledge,  made  to  look  like  a  triangular  piece  of  card- 
board with  a  round  hole  cut  in  the  middle  of  it.  It  nuist  be  plain  to  all  whose  eyes  are  open,  that  the 
effort  is  being  made  to  subordinate  anatonij-,  and  this  no  longer  the  anatomy  taught  by  dissection,  to  a 
general  study  of  animal  (and  vegetable)  life,  in  itself  and  in  its  origins.  Is  this  the  kind  of  Anatomy 
we  want  as  medical  men,  except,  -  the  tables  being  turned,  -  by  way  of  technical  accomplishment,  or  more 
or  less  decorative  scholarship  ? 

t  It  will  be  seen  that  what  is  usually  described  as  the  descending  portion  of  the  arch  of  the  aorta 
i§  merged  into  the  "  thoracic  aortiv." 
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the  vertebral  column  and  vena  azygos  minor ;  on  tbe  riglit  side,  with  the  vena  azygos 
major  and  the  thoracic  duct ;  on  the  left  side,  with  the  left  pleura  and  lung.  The 
esophagus,  with  its  accompanying  nerves,  lies  on  the  right  si^le  of  the  aorta  above;  but 
at  the  lower  part  of  the  thorax  it  gets  in  front  of  the  aorta,  and  close  to  the  diaphragm 
is  situated  to  its  left  side."    (Gray's  Anatomy,  13th  Edition.) 

Abdominal  Aorta— Vide  Tablets,  p.  126. 

Sacral  &  Coccygeal  Aortsd— Vide  p.  I52d. 

"  The  Cardiac  Rings.  -  The  position  of  the  various  orifices  is  as  follows  :— 
The  pulmonary  orifice  is  situated  in  the  upper  angle  formed  by  the  articulation  of  third 
left  costal  cartilage  Avith  the  sternum;  the  aortic  orifice  is  a  little  below  and  internal 
to  this,  behind  the  left  border  of  the  sternum,  close  to  the  articulation  of  the  third  left 
costal  cartilage  to  this  bone.  The  left  auriculo-ventricular  opening  is  behind  the  sternum, 
rather  to  the  left  of  the  median  line,  and  opposite  the  fourth  coital  cartilages.  The 
right  auriculo-ventricular  opening  is  a  little  lower,  opposite  the  fourth  interspace,  and  in 
the  middle  line  of  the  body."    (Gray's  Anatomy,  13th  Edition.) 

"  Surface  Form.  -  In  order  to  show  the  extent  of  the  heart  in  relation  to  the 
front  of  the  chest,  draAv  a  line  from  the  lower  border  of  the  second  left  costal  cartilage, 
one  inch  from  the  sternum,  to  the  upper  border  of  the  third  right  costal  cartilage,  half 
an  inch  from  the  sternum.  This  represents  the  base  line,  or  upper  limit  of  the  organ. 
Take  a  point  an  inch  and  a  half  below,  and  three-quarters  of  an  inch  internal  to  the  left 
nipple,  -  that  is,  about  three  and  a  half  inches  to  the  left  of  the  median  line  of  the  body. 
This  represents  the  apex  of  the  heart.  DraAv  a  line  from  this  apex  point,  with  a  slight 
convexity  downwards,  to  the  junction  of  the  seventh  right  costal  cartilage  to  the  sternum. 
This  represents  the  lower  limit  of  the  heart.  Join  the  right  extremity  of  the  first  line,  - 
that  is  the  base  line,  --  with  the  rig"ht  extremity  of  this  line,  -  that  is,  to  the  seventh  right 
chondro-sternal  joint,  -  with  a  slight  curve  outwards,  so  that  it  projects  about  an  inch  and 
a  half  from  the  middle  line  of  the  sternum.  Lastly,  join  the  left  extremity  of  the  base 
line  and  the  apox  point  by  a  line  curved  slightly  to  the  left."  (Gray's  Anatomy,  13th 
Edition.) 

The  first  of  the  two  foregoing  paragraphs  is  reproduced  with  pleasure  as  giving 
the  data  of  exact  research  as  opposed  to  those  resulting  from  the  ordinary  dissection  of 
the  cadaver.*  With  reference  to  the  second  paragraph,  however,  it  is  respectfully  asked, 
Is  this  Anatomy  ?  It  is  plain  that  it  is  not  the  "  anatomy  of  the  human  body  as  tauf^ht  by 
dissection," -"the  anatomy  of  the  cutaneous  structures,  then  the  different  layers  of 


-  The  inference  may  perhaps  be  drawn  that  it  is  conceded  in  the  above  remark  that  precise 
research  should  take  precedence  of  ordinary  dissecting.  This  is  by  no  means  the  Author's  view.  Thoug-h 
all  facts,  that  a,ve  facts,  must  of  course  be  fully  accepted,  yet  the  method  by  which  they  are  established  is 
often  of  primary  importance  to  the  attainment  of  that  personal  knowledg'e  which  alone  is  of  value  in  such 
an  essentially  applied  science  as  Medicine.  It  is  quite  possible  to  lose  by  any  precision  in  excess  of  what  is 
needed  if  for  the  attainment  of  the  same,  such  methods  of  research  or  verification  have  to  be  given  up  , 
which  are  alone  within  the  reach  of  the  individual  learner.  This  appears  to  be  the  case,  at  present  at 
least,  with  such  anatomical  studies  as  are  conducted  by  means  of  frozen  sections. 


256m 


muscles  with  their  appertaining  vessels  and  nerves  examined  in  succession  "  (Ellis). 
Neither  is  it  the  practical  or  applied  anatomy  "  to  help  surgeons  in  their  daily  work  " 
(Luther  Holden)  ;  since  there  is  nothing  but  what  allows  the  light-hearted  youth  to 
simply  learn  it  off  by  rote  to  "  reproduce  at  the  next  examination,"  and  afterwards  totally 
forget  it.  To  the  Author's  mind  it  is  regrettable  that  there  should  be  presented  as 
anatomy,  without  a  distinctly  qualifying  epithet,  anything  that  is  not  simply  what, 
irrespective  of  pre-formed  opinions  or  special  objects,  is  to  be  seen  and  handled 
in  the  dissecting  room.  The  Author  must  again  express  the  hope  that  he  may 
not  be  misunderstood.  He  is  as  much  in  favour  of  "scientific"  anatomy,  and  of 
' '  applied "  anatomy,  as  anyone  can  be.  But  he  would  press,  on  the  strength  of 
the  deepest  conviction,  that  such  aspects  of  the  subject  be  brought  out  in  separate 
treatises,  on  the  model,  say,  on  the  one  hand,  of  Bland  Sutton's  "  Ligaments,"  and, 
on  the  other,  of  Holden's  "Landmarks"  (or  on  the  lines  of  his  own  little  book  of 
"Aphorisms");  and  that  "  Dissectional  "  anatomy  be  allowed  to  stand  alone,  unmixed 
with  anything  not  based  upon  the  personal  work  of  the  learner  with  his  scalpel  and 
forceps.  This  is,  he  submits,  the  one  form  of  anatomy  on  which,  for  medical  men, 
everything  else  should  rest. 

Altered  Levels. 

The  trachea  bifurcates  opposite  the  fourth  dorsal  vertebra. 

The  right  bronchus  enters  the  lung  opposite  the  fith  dorsal  vertebra. 

The  left  bronchus  enters  the  lung  opposite  the  sixtJi  dorsal  vertebra. 
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DEVELOPMENT  OP  THE  CENTRAL  VENOUS  SYSTEM. 

The  central  venous  system  results  from  the  metamorphoses  of  the  cardinal,  and 
of  the  vitelline  &  umbilical  veins. 

Cardinal  Veins. 

These  are  four  symmetrical  and  parallel  veins,  two  superior  (jugular,  or  primitive 
jugular  veins)  and  two  inferior  (or  cardinal  veins  proper),  which  lie  on  either  side 
and  along  the  whole  length  of  the  spinal  column,  and  converge  towards  the  heart,  - 
those  of  either  side  joining  to  form  two  short  trunks,  the  canals  of  Cuvier,  Avhich  open 
into  the  auricular  portion  of  the  heart  on  either  side  of  the  vitelline  or  omphalo-mesenteric 
vein. 

The  cardinal  veins  receive  numerous  lateral  branches,  or  "  intercostal  "  veins, 
from  either  side  of  the  body. 

A 


Fig.  22.— DiAGRAii  of  the  cardinal  veins. 

r.j.,  right  upper  cardinal  vein,  or  right  jugular;  l.j.,  left  upper  cardinal  vein,  or  lefc  jugular  ; 
r.c,  I.e.,  right  and  left  cardinal  veins  ;  r.C,  l.C,  right  and  left  ducts  of  Cuvier. 

When  the  upper  limbs  develop,  two  of  these  veins  enlarge,  and  become  the 
snhclavians.    (See  Diagrams  B,  C,  and  D.) 

The  portions  of  the  superior  cardinal,  or  primitive  jugular,  veins  situated  above 
the  subclavians  become  the  external  jugular  veins.* 

The  portion  of  the  right  primitive  jugular  vein  below  the  subclavian  becomes 
the  right  innominate  vein,  superiorly,  and  the  superior  cena  cava,  inferiorly.  The  corre- 
sponding portion  of  the  left  primitive  jugular  conti.acts  into  the  left  .superior  intercostal. 

At  this  stage  there  is  no  internal  jugular  vein.  It  is  the  external  jugular  vein  vk^hich  first, 
through  the  mastoid  foramen,  drains  the  blood  from  the  lateral  sinus  ;  and  it  is  through  the  gradual  closure 
of  the  mastoid  foramen,  and  the  consequent  decrease  in  size  of  the  external  jugular  vein,  that  the  internal 
jugular  vein  subsaquently  develops,  and,  joining  the  lower  part  of  the  primitive  jugular,  comes  in  a  large 
measure,  to  take  the  place  of  the  external  jugular. 
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Figs.  23,  24,  &  25.— diagram  of  tiik  K\-OLrTiox  of  the  cardinal  veins. 
r.  sbcl.,  I.  sbcl.,  rig-ht  and  left  subclavian  veins:  r.e.j.,  l.e.j.,  right  and  left  external  jugular 
veins;  r.i.,  right  innominate  vein;  l.i.,  left  innominate  vein;  s.v.c,  siupeiior  vena  cava;  Lv.c,  inferior 
vena  cava. 

v.a.maj.,  v.a.min.,  vena  azygos  major,  vena  azygos  minor;  l.s.a.,  left  superior  azygos  vein; 
l.ts.i.,  left  superior  intercostal  vein  ;  r.c.i.v.,  l.c.i.v.,  right  and  left  common  iliac  veins. 
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The  left  innominate  vein  is  at  first  a  small  communicating  branch  which  descends 
obliquely  from  the  left  primitive  jugular  just  below  its  junction  with  the  subclavian, 
to  the  middle  part  of  the  right  primitive  jugular.  This  communicating  branch 
enlarges,  while  the  part  of  the  left  primitive  jugular  sittiated  below  it  diminishes.  Tlie 
former  then  conveys  towards  the  heart,  first  the  greater  part,  then  the  whole  of  the 
venous  blood  from  the  left  side  of  the  head  &  neck  and  from  the  left  upper  limb, 
and  takes  the  place  of  the  latter.  -  The  latter,  its  communication  with  the  auricle 
being  interrupted,  and  the  course  of  the  blood  in  its  interior  being  reversed,  then 
becomes,  as  above  stated,  the  left  superior  intercostal. 

The  portion  of  the  right  primitive  jugular  vein  comprised  between  the  right 
subclavian  &  the  newly  formed  left  innominate,  now  becomes  the  right  innominate. 

The  portion  of  the  right  primitive  jugular  vein  situated  below  the  left  innominate 
becomes  (with  the  corresponding  duct  of  Cuvier)  the  superior  vena  cava. 


The  right  inferior  cardinal  vein  forms  the  vena  azygos  major,  ani  the  lower  part 
of  tJie  inferior  vena  lava. 

E  F 


Figs.  26  &  27.— diagrammatic  outline  of  tub  vestige  of  the  left  surERiOR  cava  (e),  and  of  a  case 

OF  ITS  PERSISTENXE  (f).  (QUAIN.) 


[The  two  views  are  from  the  front,  the  heart  being  supposed  to  be  removed  or  seen  through.] 

1,  1',  external  jugular  veins ;  2,  2',  subclavian  veins  ;  3,  right  innominate ;  S',  right  or  regular 
superior  cava;  U,  left  innominate,  normal  in  A,  rudimentary  in  b;  in  JL,  5,  the  opening  of  the  left 
superior  intercostal  vein  into  the  left  innominate,  5',  the  left  duct  of  Cuvier  with  the  vestige  of  the  left 
superior  cava ;  in  B,  the  left  superior  vena  cava  abnormally  persistent ;  6,  coronary  sinus ;  7,  superior 
intercostal  vein  of  the  left  side  (left  superior  cardinal) ;  8,  vena  azygos  major  (right  lower  cardinal) ; 
7',  g',  some  of  the  ujiper  intercostal  veins  ;  9,  opening  of  the  inferior  cava  with  the  Eustachian  valve. 
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The  upper  part  of  the  inferior  vena  cava  is  formed  by  a  communicating  branch 
which  joins  the  latter  to  the  vitelline  vein 

A  coramnnicating  branch  which  passes  from  the  left  lower  cardinal  to  the  right 
lower  cardinal  forms  the  vena  azygos  minor.  The  upper  part  of  the  left  lower  cardinal 
then  becomes  the  left  upper  azygos. 

The  left  duct  of  Cuvier  disappears  in  the  main,  its  central  portion  remaining, 
however,  as  the  coronary  sinus  (Fig.  4). 

Occasionally  the  left  duct  of  Cuvier  and  the  lower  part  of  the  left  upper  cardinal  persist,  fonnihg 
a  left  superior  vena  cava,  -  in  which  case  the  left  innominate  vein  is  quite  small  or  vestigial.  This 
arrangement,  and  its  honiological  derivation  from  the  normal  arrangement,  are  well  illustrated  in  the  two 
preceding  woodcuts.  There  may  persist  a  mere  vestige  only  of  the  left  superior  vena  cava,  forming  the 
vestigial  vein  of  Marshall. 

Some  morphological  interest  attaches  to  both  internal  iliac  veins  and  to  the  right  common  iliac. 
These  are  remains  of  the  terminal  part  of  the  two  inferior  cardinals.  The  left  common  iliac  vein  is  merely 
a  transverse  anastomosis  between  the  lower  part  of  the  two  inferior  cardinals,  similar,  in  the  lower  part  of 
the  body,  to  the  left  innominate  vein,  in  the  upper  part.  Just  as  there  were  originally  two  superior  venae 
cavse,  so  there  were  originally  two  inferior  venae  cavae,  formed,  in  their  lower  part,  out  of  the  middle 
part  pf  the  two  inferior  cardinals.  As  does  the  left  superior  vena  cava,  so  does  the  left  inferior  vena  cava 
disappear,  through  the  formation  of  a  transverse  anastomosis,  -  though  it  also  leaves  sometimes  a  vestige 
behind  it.  This  arrangement  gives  the  key  to  various  rare  abnormalities,  and  explains  why  the  spermatic, 
suprarenal,  and  inferior  phrenic  veins  open  into  the  inferior  vena  cava  directly,  on  the  right  side,  and  in- 
directly only,  on  the  left  side.  The  external  iliac  veins,  with  the  veins  of  the  lower  limb  proper,  are  veins 
of  new  formation. 

Vitelline  and  Umbilical  Veins,  and  First  Portal  Circulation. 

The  left  or  persistent  vitelline  or  omphalo-mesenteric  vein  opens  at  first  into  the 
common  auricle  between  the  ducts  of  Cuvier,  and  then,  after  the  separation  of  the  two 
auricles,  into  the  right  auricle  between  the  same  ducts,  which  latter  have  now  become 
transformed,  the  right  one  into  the  termination  of  the  superior  vena  cava^  and  the  left 
one  into  the  coronary  sinust 


Fig.  28.— diagram  OB'  the  first  PORTAIi  CIRCUIiATION. 

I.  vit.  v.,  left  or  persistent  vitelline  or  omphalo-mesenteric  vein. 

A  little  below  the  heart,  it  receives  the  umbilical  vein  (unimportant  at  this 
stage),  and  becomes  surrounded  by  the  liver,  in  the  interior  of  which  it  breaks  up  into 
a  capillary  plexus  (vense  hepatic£e  adheventes  &  reheventes)  -  the  branches  of  which 
plexus  again  unite  into  venous  trunks,  the  hepatic  veins,  which  latter  open  into  what 
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has  here  been  called  the  ''common  inferior  caval  frwu^."*  -  The  portal  vein  is  now 
constituted  in  its  first  or  primitive  form  (Diagram  G). 

This  first  portal  vein  receives  its  blood  mainly,  at  first,  from  the  umbilical  vesicle:  - 
The  umbilical  vesicle  is  now  at  its  maximum,  while  the  intestine  and  abdominal  viscera 
are  still  undeveloped:  therefore  the  o???;;^a//c  branches  of  the  omphalo-mesenteric  veins, 
i,e.  the  branches  which  proceed/ro/??  the  umbilical  vesicle^  predominate  over  the  mesenteric 
brariches.  Subsequently,  as,  on  the  one  hand,  the  intestine  and  abdominal  viscera  develop, 
while,  on  the  other  hand,  the  umbilical  vesicle  becomes  exhausted,  so  also  does  the 
relative  importance  of  the  two  first  sources  of  the  portal  blood  become  reversed :  -  After 
a  while  the  supply  from  the  mesenteric  branches  comes  to  exceed  the  supply  from  the 
omphalic  branches. 

Vitelline  and  Umbilical  Veins,  and  Second  Portal  Circulation. 

The  allantoic  vesicle  now  appears.  It  carries  out  with  it  the  two  umbilical 
arteries,  and  brings  back  the  two  umbilical  veins,  of  which  the  right  one,  however,  soon 
disappears. 

H  ^ 


Figs.  29  &  30.— diagram  of  the  second  portal  circulation. 


vit.  V  left  vitelline  vein ;  umb.  v.,  umbilical  vein  ;  duct,  ven.,  ductus  venosus ;  com.  br.,  com- 
municating branch  between  umbilical  &  vitelline  veins. 

The  left  or  persistent  umbilical  vein  joins  with   the  left  or  persistent 


*  "Common  Inferior  Caval  Trunk."-  The  two  statements,  sufficiently  correct  in  ordinary  human 
Anatomy,  namely,  -  ^^that  the  hepatic  veins  open  into  the  inferior  vena  cava,"  and  '^^  that  the  inferior 
vena  cava  opens  into  the  auricular  portion  of  the  heart,"  -  are  scarcelj^  correct  in  embryology.  The 
correct  statement  is  that  both  the  hepatic  veins  and  the  inferior  vena  cava  open  into  the  left  or  persistent 
vitelline  or  omphalo-mesenteric  vein,  which  latter  vein  it  is  that  02)e7is  into  the  auricular  portion  of 
the  heart.  -  The  name  "  Common  Inferior  Caval  Trunk  "  is  here  given  to  the  portion  of  the  left  or 
persistent  vitelline  or  omphalo-mesenteric  vein  above  the  opening  into  it  of  the  above-named  vessels.  It 
is  believed  that  the  adoption  of  this  term  would  lead  to  greater  accuracy  of  description  than  generally 
prevails,  without  entailing  the  disadvantage  of  a  too  cumbrous  description. 
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omphalo-mesenteric  vein  iu  the  substance  of  the  liver,*  and  takes,  as  the  allautois 
increases  in  size  while  the  umbilical  vesicle  diminishes,  a  more  and  more  important 
share  in  the  formation  of  the  portal  capillary  plexus.  -  It  comes  to  supply  the  left  lobe 
entirely,  and  sends  a  large  coiiitmiiicafiii;/  liranch  to  the  omphalo-viesentn-ic  vein,  which  branch 
partly  supplies  the  right  lobe  (Diagrams  //and  /). 
There  are  now  two  portal  veins. 

Vitelline  and  Umbilical  Veins,  and  Permanent  Portal  Circulation. 

The  liver  soon  receives  more  blood  from  the  umbilical  vein  than  from  the 
vitelline,  and  receives  more  blood  than  it  requires.  Its  vessels  are  then  relieved  as 
follows  (Diagrams  /  and  ./)  :  - 

A  second  communicating  branch,  the  dacias  venosus  (Diagram  /),  formed  by  the 
dilatation  of  one  of  the  hepatic  capillaries,  joins  the  umbilical  A-ein  to  the  "common 
inferior  caval  trunk,"  and  conveys  part  of  the  blood  from  the  former  directly  to  the 
inferior  vena  cava,  and  to  the  heart. 


J 


Fig.  31.— diagram  of  the  permanent  portal  circulation. 
rh.,  l.h.,  right  and  left  branches  of  the  portal  vein. 

At  birth,  both  the  trunk  of  the  unibiliml  vein  and  the  ductus  venosus  become 
obliterated,  but  the  branches  of  distribution  of  the  umbilical  vein,  and  its  communicating 
brunch  to  the  omphalo-mesenteric  vein  persist  (Diagram  J),  -  the  circulation  in  the  latter 
branch  being,  however,  reversed. 


■  The  umbilical  vein  first  opens  into  the  vitelline  vein  above  the  liver.  But  through  the 
development  of  a  collateral  branch  below  the  liver,  and  the  atrophy  of  the  upper  part  of  the  ori^nnal  trunk, 
ihe  umbilical  vein  subsequently  comes  to  open  into  the  vitelline  vein  below  the  liver. 


The  portal  system  is  then  definitely  constituted  by:  - 

1,  The  mesenteric  branches  and  irunJc  of  the  left  or  persistent  vitelline  or  omphalo- 

mesenteric vein,  -  the  small  portion  of  the  trunk  contained  in  the  liver 
becoming  the  right  branch  of  bifurcation,  or  the  branch  to  the  right  lobe. 

2.  The  branches  of  distribution  of  the  umbilical  vein,  and  the  communicating 

branch  between  this  vein  and  the  o?»;9AaZo-?He5V?i^er?c,  which  communicating 
branch  becomes  the  left  branch  of  bifurcation  of  the  portal  trunk,  or  the 
branch  to  the  left  lobe. 

It  is  believed  that  the  separate  description  of  the  three  stages  of  the  portal  circulation  will 
facilitate  the  study  of  this  difncult  subject. 

The  large  veins  that  reach  the  foetal  auricle  are  first  the  left  vitelline  or  omphalo-mesenteric  vein, 
and  the  t«o  ducts  of  Cu\-ier,  and,  later  on,  and  indirectly,  the  umbilical  vein  and  the  inferior  vena  cava, 
both  of  -which  latter  open  into  the  left  vitelline  A-ein.  AH  the  above  vessels  open  into  what  becomes  the 
rig-ht  auricle.  After  the  differentiation  of  the  common  auricle,  or  atrium,  into  right  and  left  auricles,  the 
latter  auricle  receives  the  pulmonary  vein.s. 

In  the  early  stages  of  cardiac  evolution  the  above  vessels  open  in  groups,  and  not  singly,  into  the 
corresponding  auricle.  The  ducts  of  Cuvier  and  the  vitelline  vein  open  into  the  right  auricle  by  means  of 
a  common  stem,  the  bulbus  venosus.  It  is  by  the  expansion,  later  on,  of  the  bulbus  venosus,  and  by  the 
consequent  absorption  of  its  walls  into  the  auricular  boundary,  that  the  three  openings  (now  the  coronarj" 
sinus  and  the  superior  and  inferior  venae  cavae)  become  separate  and  distinct.  The  same  thing  happens  in 
connection  with  the  four  pulmonary  veins,  of  which,  even  in  the  adult,  the  two  left  ones  often  terminate 
conjointly. 
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LIGAMENTS   OF   THE   VERTEBRAL  COLUMN.* 

Interspinous  &.  Intertransverse  Ligaments,  and  Rectus  Capitis 
Posticus  Minor  Muscle. 

The  above  ligaments  result  from  the  regression  of  the  muscles  of  same  name. 
The  muscles  are  found  in  the  most  movable  portions  of  the  spine,  i.e.,  in  the  cervical 
and  the  lumbar  regions  :  elsewhere  they  are  more  or  less  replaced  by  the  above-named 
ligaments.  The  rectus  capitis  posticus  minor  may  be  considered  the  uppermost  and 
largest  of  the  interspinous  muscles. 

Lateral  Occipito-Atloid  Ligament,  and  Rectus  Lateralis  Muscle. 

The  above  are  the  continuation  between  the  atlas  and  the  occipital  bone  of 
the  series  of  the  intertransverse  muscles.  The  highest  anterior  representative  of  the 
series  remains  fleshy,  and  forms  the  rectus  lateralis  muscle;  the  corresponding  posterior 
representative  becomes  tendinous,  and  forms  the  above-named  ligament.  The  inter- 
transversales  muscles  are  replaced  by  ligaments  in  the  dorsal  region,  and  usually  more 
or  less  so  in  the  lumbar  region. 

This  may  be  the  place  to  remark  that  the  rectus  capitis  posticus  major  is  the 
upper  part  of  the  spinalis  colli,  and  that  the  superior  oblique  is  the  highest  segment  of 
the  multifidus  spinte.    The  homology  of  the  inferior  oblique  muscle  is  still  unsettled. 

Intervertebral  Discs. 

The  central  part  of  these  represents  the  remains  of  the  notochord.  In  many 
birds  a  little  disc  or  meniscus  of  cartilage  is  found  in  this  sitxiation,  thinned  to 
perforation  at  its  centre.  The  central  perforation  in  the  meniscus  is  traversed,  in  the 
chick,  by  a  ligament,  which  contains  the  undoubted  remains  of  the  intervertebral  portion 
of  the  notochord 

Suspensory  Occipito-Odontoid  Ligament. 

This  is  the  modified  sheath  of  the  notochord  as  it  passes  from  the  odontoid 
process  to  the  basi-occipital. 

Odontoid  Process  of  the  Axis 

Is  the  detached  body  of  the  atlas.  The  following  reasons  may  be  given  in 
support  of  the  statemerxt :  -  The  process  is  traversed  by  the  notochord  on  its  way  to  the 
basi-occipital  and  the  basi-sphenoid.  Between  this  process  and  the  body  of  the  axis  there 
is,  in  the  embryo,  a  well-marked  swelling  of  the  notochord;  and  in  man,  even  up  to  an 
advanced  age,  a  cartilaginous  nodule  may  be  found  in  the  situation  named  ;  in  many 
mammals  an  epiphysial  plate  develops  in  the  same  situation.     The  odontoid  process 


"Condensed  from  Mr.  P.land  Sutton's  "  Li^^ainents  :  Tneir  Nature  and  Morpholof/y." 
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remains  a  separate  ossificatiou  in  cheloniaus,  lizards,  and  crocodiles.  Another  point  may 
be  added :  The  neck  of  the  odontoid  process  is  embraced  behind  by  the  transverse 
ligament,  the  representative  in  the  neck  of  the  posterior  conjugal  ligament,  and  in  front 
by  the  anterior  arch  of  the  atlas,  which  rejDresents  two  rudimentary  ribs  joined  by  an 
ossified  anterior  transverse  ligament.    (See  below.) 

Sutton's  Anterior  and  Posterior  Conjugal  Ligaments  of  the  Ribs. 

Are  Avell  marked  in  the  human  foetus,  and  are  permanent  in  many  mammals, 
including  the  seal,  the  horse,  lion,  dog,  rabbit,  &c.  They  are  strong  rounded  bands 
connecting  the  corresponding  ribs  of  each  side,  and  encircling  the  intervertebral  discs  in 
front  and  behind.  In  the  human  adult,  the  anterior  conjugal  ligament  becomes  the 
middle  fasciculus  of  the  stellate  or  anterior  costo-vertebral  ligament ;  while  the  posterior 
one  becomes  the  interosseous  costo-vertebral  ligament. 

The  sub-vertebral  wedge-bones,  hyjjapophyses,  or  intercentra,  found  between 
the  bodies  of  the  lumbar  vertebriB  in  the  mole,  and  which  form  a  continuous  series 
between  the  vertebral  centra  in  the  sphenodon,  are  ossifications  of  these  anterior  conjugal 
ligaments  of  the  ribs. 

Transverse  and  Check  Ligaments  of  the  Atlo-Axoid  and  Occipito- 
Odontoid  Articulations, 

Both  these  are  repetitions  of  the  posterior  conjugal  ligaments  above  referred  to. 

Anterior  Arch  of  the  Atlas. 

This  consists  of  two  rudimentary  ribs  joined  together  by  an  ossified  anterior 
conjugal  ligament:  -  That  the  front  part  of  the  lateral  masses  of  the  atlas  consists  of  two 
rudimentary  ribs  cannot  be  doubted  :  it  corresponds  to  the  anterior  part  of  the  other 
cervical  transverse  processes.  The  conclusion  that  these  ribs  are  joined  as  above  stated 
results  froiu  a  consideration  of  the  sub-vertebral  wedge-bones  or  hypapophyses  of  the 
mole  and  sphenodon  above  alluded  to. 
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EXPLANATION  OF  FIGIJEES  NOT  FULLY  EXPLAINED 
IN  THE  TEXT. 
(THORAX.) 

FlQ.  460.— THE  RIGHT  AND  LEFT  PHRENIC  NERVES.  (Hirschfeld.) 

(1,  1,  1)  The  phrenic  nerves,  showing  their  origin  from  the  third,  fourth,  and  fifth  cervical 
nerves  (from  the  third  through  the  communicans  cervicis).  The  nerve  is  seen  passing  down  in  front  of 
the  scalenus  anticus,  subclavian  artery,  and  root  of  the  lung,  lying  external,  on  the  right  side,  to 
the  right  innominate  vein  &  superior  vena  cava,  and  then  running  by  the  side  of  the  pericardium,  covered 
by  the  pleura,  to  the  diaphragm. 


Figs.  376  &  478.— distribution  of  the  right  pneumogastric,  sympathetic,  and  other  nerves. 

(Hirschfeld.) 

1,  eyeball,  with  part  of  sclerotic  coat  removed,  showing  the  ciliary  nerves  and  ciliary  muscle  ;  2, 
branch  of  third  nerve  to  inferior  oblique,  with  short  or  motor  root  of  lenticular  ganglion ;  3,  3,  3,  the 
three  primary  divisions  of  the  fifth  nerve,  with  their  connections  with  the  following  ganglia,  namely,  4, 
ophthalmic,  5,  spheno-palatine,  6,  otic,  7,  submaxillary ;  9,  6th  nerve ;  10,  facial  nerve,  with  the  motor 
roots  to  the  spheno-palatine  and  otic  ganglia;  (1 1)  glosso-pharyngeal  nerve;  12,  pneumogastric  nerve; 
(14)  spinal  accessory  nerve  ;  (15)  proximal  portion  of  divided  hypoglossal  nerve  :  its  distal  portion  is 
seen  on  the  anterior  surface  of  the  hyoglossus  muscle  ;  16,  loop  between  the  two  first  cervical  nerves  ;  17, 
middle  primary  cord  of  brachial  plexus  ;  18,  an  intercostal  nerve  ;  (21)  superior  cervical  ganglion  of  the 
sympathetic  :  this  is  seen  to  give  off  an  ascending  branch  running  up  on  the  internal  carotid  artery,  and 
dividing  to  form  the  carotid  and  cavernous  plexuses ;  22,  communication  with  Jacobson's  nerve  ;  23, 
sympathetic  root  of  Meckel's  ganglion  ;  25,  sympathetic  root  of  the  lenticular  ganglion  ;  27,  junction  with 
two  first  cervical  nerves ;  (28)  inferior  ganglion  of  pneumogastric,  or  ganglion  of  the  trunk ;  (29) 
superior  laryngeal  nerve  ;  30,  its  external  branch  ;  31,  38,  39,  superior,  middle,  and  inferior  cardiac 
nerves ;  (32,  33,  37,  38)  cord  of  sympathetic,  with  the  middle  and  inferior  cervical  ganglia ;  (35) 
inferior  or  recurrent  laryngeal  nerve  ;  42,  superficial  cardiac  plexus  and  ganglion  of  Wrisberg  ;  43,  44, 
posterior  and  anterior  coronary  plexuses ;  45,  first  of  the  chain  of  thoracic  ganglia  of  the  sympathetic, 
with  their  communications,  and  the  origins  of  the  greater  and  lesser  splanchnic  nerves.  A,  right 
ventricle ;  B,  arch  of  aorta,  slightly  pulled  forward  ;  C,  D,  E,  F,  G,  innominate,  subclavian  (divided), 
inferior  thyroid,  and  common  and  internal  carotid  arteries,  with  their  sympathetic  plexuses ;  L,  trunk 
of  the  pulmonary  artery  :  the  right  branch,  divided,  is  seen  emerging  from  beneath  the  aortic  arch  and 
passing  behind  the  superior  vena  cava,  M  ;  O,  the  two  pulmonary  veins  of  the  right  side  ;  a,  b,  c,  d, 
lachrymal,  sublingual,  and  submaxillary  glands,  and  lateral  lobe  of  the  thyroid ;  e,  trachea,  with  the 
right  bronchus  divided  ;  /,  cesophagus  and  ojsophageal  plexus. 


Figs.  377  &  479. — distribution  of  the  left  pneumogastric,  sympathetic,  and  other  nerves. 

(Hirschfeld.) 

(1)  Superior  cervical  ganglion  of  the  sympathetic;  2,  its  ascending  branch  to  the  internal 
carotid  artery  going  to  form  the  carotid  and  cavernous  plexuses  ;  3,  communication  with  Jacobson's  nerve  ; 
4,  5,  6,  sympathetic  roots  of  Meckel's  and  the  lenticular  ganglia  ;  8,  anastomosis  with  the  two  first 
cervical  nerves;  9,  10,  pharyngeal  plexus  ;  11,  superior  cardiac  nerve  ;  12,  13,  cervical  cord  and  middle 
cervical  ganglia  ;  14,  15,  16,  anastomoses  of  the  latter  with  the  cervical  and  recurrent  laryngeal  nerves, 
and  the  pharyngeal  plexus;  17,  middle  cardiac  nerve;  (18,  20,  21)  inferior  cervical  ganglion,  with 
filaments  accompanying  the  vertebral  and  subclavian  arteries  ;  22,  inferior  cardiac  nerve  ;  23,  superficial 
cardiac  plexus,  with  ganglion  of  Wrisberg  ;  24,  25,  anterior  and  posterior  cardiac  plexuses  ;  (26)  pneumo- 
gastric nerve ;  (27,  27)  recurrent  laryngeal  nerve ;  (28,  29,  30)  ophthalmic,  spheno-palatine,  and 
otic  ganglia.  A,  B,  C,  right  ventricle,  trunk  of  pulmonary  artery,  its  right  and  left  branches,  and  the 
ductus  arteriosus  ;  D,  E,  F,  G,  H,  innominate,  left  common  carotid,  and  external  and  internal  carotid,  and 
subclavian  arteries  ;  1,  superior  vena  oava. 
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SUMMARY  OF  PRACTICAL  POINTS. 


(THOEAX  AND  BACK.) 


Sternuni. — Behind  the  first  piece  of  the  bone  we  find  the  left 
innominate  vein,  behind  which  are  the  innominate,  left  common  carotid,  and 
left  subclavian  arteries,  the  trachea,  and  the  oesophagus.  Below  the  left 
innominate  vein  comes  the  arch  of  the  aorta,  the  highest  part  of  which  lies 
an  inch  below  the  upper  border  of  the  sternum. 

The  trachea  divides  into  the  two  bronchi  opposite  the  articulation  between 
the  two  first  pieces  of  the  sternum,  below  and  behind  the  arch  of  the  aorta. 

The  innominate  artery  runs  along  a  line  drawn  from  the  middle  of  the 
above  articulation  to  behind  the  right  sterno-clavicular  joint. 

The  internal  mammaij  arteries  run  behind  the  costal  cartilages  half  an 
inch  from  either  side  of  the  sternum. 

The  top  of  the  sternum  corresponds  to  the  second  dorsal  vertebra ;  its 
lower  extremity  corresponds  to  the  tenth. 

Ribs. — The  second  rib  corresponds  to  the  articulation  between  the  first 
and  second  pieces  of  the  sternum;  the  fifth,  to  the  lower  border  of  the 
pectoralis  major ;  the  sixth,  to  the  highest  digitation  of  the  serratus  magnus 
usually  visible  in  the  axilla  :  the  two  last  ribs  can  always  be  felt  just  external 
to  the  erector  spinae. 

The  nipple  in  the  male  lies  in  the  fourth  intercostal  space,  about  four 
inches  from  the  middle  of  the  sternum. 

Paracentesis  pericardii  is  performed  in  the  fourth  or  fifth  intercostal 
space,  just  to  the  left  of  the  sternum.  Paracentesis  thoracis  is  performed 
in  the  fifth  or  sixth  intercostal  space,  a  little  above  and  in  front  of  the  lower 
angle  of  the  scapula. 

The  first,  or  ascending,  portion  of  the  arch  of  the  aorta  commences  behind 
the  sternum,  close  to  the  lower  border  of  the  third  left  costal  cartilage, 
and  passes  upwards  and  to  the  right  behind  the  inner  extremity  of  the 
second  intercostal  space  to  the  upper  border  of  the  second  costal  cartilage 
of  the  right  side,  close  to  the  sternum.  The  superior  vena  cava  lies  to 
its  right,  behind  the  inner  extremity  of  the  two  first  intercostal  spaces. 
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The  Vertebral  Spines.— Can  he  felt  from  the  sixth  cervical  down- 
wards, the  spine  of  the  seventh  cervical  vertebra  being  the  most  prominent 
(V.  prominens).  The  upper  cervical  spines,  which  lie  in  front  of  the 
ligamentum  nuchsD,  recede  too  much  from  the  surface  to  be  perceptible  to 
the  finger,  except,  possibly,  the  bifid  extremity  of  the  axis.  The  dorsal 
spines  lie  in  the  median  furrow  caused  by  the  projection  of  the  erectores 
spinse.  They  do  not  lie  on  a  level  with  corresponding  rib  and  corresponding 
vertebral  body ;  each  lies  on  a  level  with  the  head  of  the  rib  and  the  body 
of  the  vertebra  below.  This  is  due  to  the  obliquity  of  the  dorsal  spinous 
processes.  The  two  lower  dorsal  spinous  processes  are  less  oblique,  and  tally 
pretty  accurately  with  the  heads  of  the  corresponding  ribs. 

Correspondences  of  the  Principal  Spines,  mainly  according 

to  Holden : — 

Dorsal  Spines. — 4th.  Bifurcation  of  trachea;  aorta  reaches  spine. 
5th.  End  of  aortic  arch ;  upper  level  of  heart.  8th.  Lower  level  of  heart ; 
central  tendon  of  diaphragm.  9th.  (Esophagus  and  vena  cava  perforate 
diaphragm,  and  former  opens  into  stomach  ;  upper  extremity  of  spleen.  10th. 
Upper  limit,  posteriorly,  of  convex  surface  of  liver.  11th.  Lower  extremity 
of  spleen.     12th.  Limit  of  pleura  behind :  aorta  perforates  diaphragm. 

Lumbar  Spines. — 1st.  Kenal  arteries ;  pelvis  of  kidney.  2nd.  Superior 
mesenteric  artery  crosses  intestine,  and  mesentery  begins  ;  receptaculum  chili ; 
termination  of  spinal  cord.  3rd.  Umbilicus.  4th.  Division  of  aorta;  highest 
part  of  crest  of  ilium. 

Scapula. — Covers  the  ribs  from  the  third  to  the  seventh.  The  root 
of  the  spine  is  marked  by  a  slight  dimpling  of  the  skin.  It  lies  on  a  level 
with  the  third  dorsal  spine. 


(See  practical  questions  at  end  of  book,) 


THE    MUSCLES    OF    THE  BACK. 


NoTK.  -  Few  anatoniisis  know  much  now-a-days  of  the  deep  muscles  of  the  back, -the  last  to 
study  them  with  any  special  care  being  the  French  anatomist,  Cruveilhier.  They  are  not  difficult  to 
dissect,  however  ;  and,  for  those  who  care  for  Anatomj',  except  for  mere  examinational  purposes,  they 
supply  a  most  interesting  study  of  serial  homology.  The  figures,  which,  carefully  examined  in  the  light 
of  the  explanations  given,  will  be  found  to  lend  the  greatest  aid  to  the  dissection,  are  Figures  483,  484,  485, 
and  491.  These,  and  several  others,  are  taken  (some  with  slight  alterations)  from  the  moimmental  work 
of  Bourgery  and  Jacob,  the  distinguished  forerunners  of  Hirschfeld  and  Leveille  in  anatomical  illustration. 
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MUSCLES  of  the  BACK. 


FIRST  LAYER. 

Trapezius  -  ExternaT  ocoipital  protn^iPraTife  &  imifir  tTiirrl  of  snppinor  cnrvod  line 
occipital  hone;  Hsramentum  nnchge  &  spinous  processes  of  the  last  cervical  &  of  a! 
the  dorsal  vertehrse  ;  supraspinous  licrament. 

Posterior  horder  of  outer  third  of  clavicle,  inner  border  ot  acromion 
whole   leno-th    of  upper  lip   of  posterior  border  of  spine   of  scapila, 
tubercle  at  outer  part  of  smooth  surface  at  its  inner  extremity.  -  S.  by  spin 
accessory  nerve  &  deep  branches  of  cervical  plexus. 

Latissimus  Dorsi  -  Spinous  processes  of  the  6  or  7  lower  dorsal  vertebrae;  by  th( 
posterior  layer  of  lumbar  aponeurosis,  from  the  lumbar  &  sacral  spines  an^ 
the  back  part  of  outer  lip  of  crest  of  ilium  ;  from  outer  lip  of  crest  of  ilium  fnfl 
an  inch  or  more  in  front  of  lumbar  aponeurosis;  from  the  last  three  or  four  ribl 
interdigfitatino- with  external  oblique ;  sometimes  by  a  few  fibres  from  inferiol 
angle  of  scapula. 

Bottom  of  bicipital  groove  of  humerus  a  little  hi^^her  up  than  teres  majof 
by  a  broad  flat  tendon  twisted  upon  itself.  -  S.  by  long  subscapular  nerve. 

SECOND  LAYER.  I 

Levator  Anguli  Scapulse  -  Posterior  tubercles  of  transverse  processes  of  the  3,  4,  or  5 
upper  cervical  vertebrae  between  splenius  &  scalenus  medius. 

Posterior  border  of  scapula  between  spine  &  superior  angle.  -  S.  by  one  of 
the  deep  branches  of  the  cervical  plexus  and  by  one  of  the  supra-clavicular' 
branches  of  the  brachial  plexus. 

RllOnaboideus  Minor  -  Ligamentum  nuchae  and  spinous  processes  of  7th  cervical  &  lat 
dorsal  vertebrae. 

Posterior  border  of  scapula  opposite  triangular  smooth  surface  at  root  of 
spine.  -  S.  by  one  of  the  deep  branches  of  cervical  plexus  and  by  one  of  the  supra* 
clavicular  branches  of  the  brachial  plexus. 

Klimoboideus  Major  -  Spinous  processes  of  the  4  or  5  upper  dorsal  vertebras  and  supra- 
spinous  ligament. 

Base  of  scapula  between  spine  and  inferior  angle  (Qiiain,  Ellis),  or  rather 
into  a  tendinous  arch  attached  to  the  triangular  smooth  surface  at  root  of 
spine  &  to  the  inferior  angle  and  connected  to  posterior  border  of  scapula  by 
a  thin  membrane  (Gray).  -  S.  by  one  of  the  deep  branches  of  the  cervical 
plexus  and  by  otie  of  the  supra-clavicular  brandies  of  the  brachial  plexus. 


THIRD  LAYER. 


Splenitis  -  Lower  half  of  Hgamentum  nuchas  and  spinous  processes  of  7th  cervical  & 

upper  dorsal  vertebrae. 
Splenius  Capitis  -  Mastoid  process  and  outer  part  of  rough  surface  between  si 

erior  &  inferior  curved  lines  of  occipital  bone. 
Selenius  Colli  -  Posterior  tubercles  of  transverse  processes  of  the  2, 3,  or  4  upper  ci 

vical  vertebrae,  -  S.  by  external  branches  of  posterior  divisions  of  cervical  nervei 

SerrattlS  PostictIS  Superior  -  Ligamentum  nuchse  and  spinous  processes  of  7th  car* 
vical  &  two  or  three  upper  dorsal  vertebrae,  and  interspinous  ligament. 

Upper  border  of  2nd,  3rd,  4th  &  5th  ribs  a  little  beyond  their  angle.  -Ss 
by  external  branches  of  posterior  divisions  of  lower  cervical  nerves. 

Serratus  Posticus  Inferior  -  Spinous  processes  of  the  two  last  dorsal  &  2  or  3  upper 
lumber  vertebrae. 

Lower  border  of  4  lower  ribs  a  little  beyond  their  angle.  -  S.  by  externa| 
branches  of  posterior  divisions  of  lower  dorsal  nerves. 
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FOURTH  AND  FIFTH  LAYERS.— General  View. 


May  be  divided  into: 

LONG  EXTENSOR  MUSCLES  of  the  BACK  — 

Lie  beneath  the  trapezius,  the  latissnnus  dorsi  &  the  superficial  layer  of  the  lumbar  fascia 
and  beneath  the  splenius  &  a  special  layer  of  fascia  in  the  neck,  &  the  serrati  muscles 
&  the  vertebral  aponeurosis  in  the  back. 

They  form  a  large  elongated  muscular  and  tendinous  mass,  narrow  &  principally  tendinous 
and  comprised  in  the  sacral  groove,  below ;  enlarged  &  fleshy  in  the  lumbar  region 
where  it  is  only  partly  contained  in  the  vertebral  groove,  and  is  tightly  sheathed  be 
tween  the  spines,  ]amiii£B,  &  transverse  processes  of  the  vertebrae  and  the  posterior  <S 
middle  layers  of  the  lumbar  fascia;  expanded  and  complexly  subdivided  into  almost  in^ 
numerable  muscular  and  tendinous  fasciculi  in  the  back;  and,  in  the  cervical  region 
partly  exhausted,  but  continued  upwards  towards  the  head  by  numerous  superadded 
fibres,  &  also  strengthened  by  an  additional  muscle,  the  complexus. 

The  muscular  &  tendinous  slips  of  which  this  mass  is  composed  may  be  correctly  and  con 
veniently  arranged  into  three  main  groups  forming  respectively  the  ilio-costalis  o. 
sacro-lumbalis,  longissimus  dorsi,  &  the  fimltifidus  spina:;  the  two  former  of  which 
joined  together  below,  and  increased  by  a  few  additional  fibres,  the  spinalis  dorsi 
form  the  ^'r^'<;/^?r  spin(2  of  the  sacral  &  lumbar  regions.  (The  term  erector  spina' 
vv'ould  be  much  better  applied  to  the  whole  of  the  long  extensor  muscles  of  the  back  thai 
to  any  one  patr  thereof). 
Each  of  these  three  groups  has  additional  fasciculi  superadded  to  it,  by  which  fasciculi  it  i 
continued  to  the  head  or  to  near  the  head,  and  by  which  it  is  increased  in  bulk  &  strength 

Thus  to  the 

ILIO-COSTALTS  or  SACRO-LUMBALIS  are  superadded  the 

Musciilns  accessories  ad  ilio-costalem  (or  ad  sacro-lumbalem)  &  the  cervicalis  ascendens 

—  to  th( 

LONGISSIMUS  DORSI  are  superadded  the 

Transversalis  colli  <V  the  tracheio-viastoid ;  —  to  the 
MULTIFIDUS  SPIN^  are  superadded  the 

Semispiuales  dorsi  &=■  colli  &  the  rotatores  spines. 
To  these  groups  are  also  added  a  few  accessory  fasciculi,  the  spinalis  dorsi,  the  spinalis  colli 

Si  the  biventer  cei'vicis 

SMALL  MUSCLES  of  the  SPINOUS  &  TRANSVERSE  PROCESSES  -  Are  the 

Supraspinales,  interspinales,  intertransversales,  &  extensor  coccygis. 

SHORT  POSTERIOR  CRANIO-VERTEBRAL  MUSCLES  —  Are  the 

Recti  capitis  postici  tnajor      minor,  &  the  Obliqui  sv.perior  dr»  inferior. 


l,eti 
id  ilio-a 
Jora,  tra 

lU 
phiis;  1 


482. — LONG  EXTENSOR  MUSCLES  OF  THE  BACK  ;   GENERAL  VIEW. 

(Bourg-ery  and  Jacob.) 

the  right  side,  undisturbed : 

1,  erector  spinse  ;  2,  4,  5,  ilio-costalis,  musculus  accessorius 
id  ilio-costalem,  cervicalis  ascendens  ;  3,  6,  7,  longissinius 
dorsi,  transversalis  colli,  trachelo-mastoid. 

the  left  side,  dissected  : 

14,  transversalis  colli ;  1.5,  trachelo-mastoid  ;  16,  com- 
lexus  ;  17,  biventer  cervicis. 


(See  further  expL,  p.  268.) 
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MUSCLES  OF  THE   BACK  —  4th  Layer. 


The  ilio-costalis  or  sacro-lumbalis  &  the  longissimus  dorsi  arise  by  a  common  origin 

the  erector  spiuge 

ERECTOR  SPINJE  -  {See  Fig.  482)— Posterior  fifth  of  crest  of  ilium ;  and,  by  a  broac 
thick  tendon  which  covers  and  conceals  the  muscular  fibres,  from  sp'nes  o: 
sacrum,  the  spinous  processes  of  the  lumbar  &  three  lower  dorsal  vertebrfe.  th( 
posterior  superior  &  posterior  inferior  iliac  spines,  and  the  series  of  emineucesi 
on  the  back  of  the  sacrum,  which  represent  the  transverse  processes  of  the 

vertebrae, 

Divides  opposite  last  rib  into  ilio-costalis  or  sacro-lumbalis  and  lougissii 
mus  dorsi.    (See  Fig.  482.) 

ILIO-COSTALIS,  or  SACRO-LUMBALIS  —  Is  the  outer  and  smaller  division  of 
the  foregoing,  and  is  inserted  into  the 

Angles  of  the  six  or  seven  lower  ribs.    (See  Figs.  483,  -  84,  -  85,  -  91.) 

Musculus  Accessorius  ad  Ilio-costalem,  or  ad  Sacro-lumbalem  -  (Lies 
internally  to  the  foregoing )  —  Angles  of  the  six  lower  ribs  internally  to  tendons 
of  ilio-costalis. 

Angles  of  the  six  upper  ribs.    (See  Figs,  483,  485.) 

Cervicalis  Ascendens  -  (Lies  internally  to  the  foregoing)  —  Angles  of  the  four 
five  upper  ribs. 

Posterior  tubercles  of  transverse  processes  of  4th,  5th,  &  6th  cervicHl 
vertebras.    (See  Figs.  483,  485.) 


Fig.  483.— profile  vikvv  of  the  skparated  fasciclli  of  the  ilio-costalis, 
AND  OF  ITS  ACCESSORY  MUSCLES.  (Bourgery.) 

The  fig-ure  shows  :— 

(A),  the  insertions  of  the  ilio-costalis  into  the  ano-les  of  the  six  lower  ribs, 
1  to  1. 

(P)  che  origins  of  the  muscuhis  accessorius  ad  ilio-costalein  from  the  anfjles 
of  the  six  lower  ribs  internally  to  (in  the  fij^ure  deeper  than)  the  insertions  of 
the  princijjal  muscle,  2  to  2.  These  origins  are  necessarily  somewhat  concealed 
by  the  insertions  of  the  principal  nmscle,  which  are  superficial  to  them, 

(C)  ,  the  insertions  of  the  musculus  accessorius  into  the  angles  of  the  six  upper 
ribs,  3  to  8.  These  are  superficial,  like  the  insertions  of  the  principal  muscle  ; 
they,  in  fact,  continue  the  insertions  of  the  principal  muscle  without  any  apparent 
interruption,  and  somewhat  conceal  the  following. 

(D)  (quite  deeply,  at  the  upper  part),  three  of  the  relatively  slender  tendons 
of  origin  ol  the  cervicalis  ascendens,  4  to  4.  These  are  related  to  the  insertions 
of  the  musculus  accessorius,  just  as  are  the  origins  of  this  latter  muscle  to  the 
insertions  of  the  ilio-costalis. 

(E)  ,  the  insertions  of  the  cervicaiis  ascendens  are  shown  a  little  higher  up 
into  the  posterior  tubercles  of  the  three  lower  transverse  processes. 


LONGrlSSIMUS   DORSI  —  Is   the   inner  &  larger  division   of    the   erector  spinse. 
Has  two  series  of  insertions  in  both  the  lumbar  &  the  dorsal  regions  : 
Outer  Series  op  Insertions  -  Posterior  surfaces  of  transx^erse  processes  of  the 
lumbar  vertebrre,  &  nine  or  ten  lower  ribs  internally  to  their  angles. 

Inner  Series  of  Insertions  -  Lower  and  outer  part  of  mammillarj  tubercles  on 
back  of  superior  articular  processes  of  the  lumbar  vertebrae,  &  tips  of  the 
transverse  processes  of  all  the  dorsal  vertebrns. 

Spinalis  Dorsi  -  Spinous  processes  of  the  first  two  lumbar  and  last  two  dorsal 
vertebras. 

Spinous  process  of  from  four  to  eight  of  the  middle  &  upper  dorsal 
vertebrae.  -  Is  intimatelv  connected  with  the  longissimus  dorsi,  of  which  it  may 
be  considered  as  an  innermost  portion  ;  tbe  longissimus  dorsi  then  having 
three  series  of  insertions,  middle,  outer  &  inner  (Cruveilhier). 

Transversalis  Colli  -  (See  Figs.  486,  487) -Tips  of  transverse  processes  of  the  four  or 
five  upper  dorsal  vertebrre. 

Posterior  tubercles  of  transverse  processes  of  the  five  lower  cervical 
vertebrje. 

Trachelo  -  Mastoid.  -  fS'e^'   Fig.  489)  -  Transverse  process  of  the  five  upper  dorsal 
vertebra?,  and  articular  processes  of  tbe  three  or  four  lower  cervical. 

Posterior  border  of  mastoid  process  beneath  sterno-mastoid  &  splenius. 

All  the  above  muscles  are  supplied  by  the  external  branches  of 
the  posterior  divisions  of  the  cervical,  dorsal  &  lumbar  nerves. 


COMPLEXUS  -  (See  Fig.  490)  -  Transverse  processes  of  the  four  or  five  upper  dorsal  and 
last  cervical  vertebrte  ;  articular  processes  of  the  three  or  four  cervical  vertebrae 
above. 

Innermost  rough  depression  between  the  two  curved  lines  of  the  occipital  bone.  - 
Has  a  tendinous  intersection  a  little  above  its  middle. 

Biventer  Cervicis  -  (See  Fig.  489)  -  Is  but  the  inner  part  of  the  preceding  muscle,  - 
Transverse  precesses  of  the  two  or  three  upper  dorsal  vertebrae.  The 
muscle  has  often  an  additional  origin  from  the  spinous  processes  of  the  last 
cervical  and  first  dorsal  vertebra?. 

Occipital  bone  on  inner  side  of  preceding. 

Spinalis  Colli.  -  See  page  275. 

The  complexus  and  biventer  cervicis  are  supplied  by  the  suboccipital  and 
great  occipital  nerves,  and  by  the  internal  branches  of  the  posterior  divisions 
of  the  cervical  nerves. 


Fig,  484.--TI1E  losgissimus  and  spinalis  dorsi  mfscles.  (Bourgery.) 


The  ilio-costalis  has  been  cut  away  on  both  sides  a  little  above  the  common 
origin  of  the  erector  spinse. 

The  figure  shows  : — 

A.  In  the  left  lumbar  region  : 

Externally,  both  the  outer  and  inner  lumbar  insertions  of  the 
longissimus  dorsi  into,  respectively,  the  apices  of  the  transverse 
processes,  1,  1,  and  into  the  lower  and  outer  part  of  the  mammillary 
tubercles  on  the  back  of  the  superior  articular  processes,  2,  2  ; 

Internally,  the  lumbar  origins  of  the  multifidus  spinaj  from  the 
upper  and  inner  part  of  the  above-mentioned  mammillary  tubercles, 
3,  3. 

B.  In  the  thoracic  region  : 

[a]  .  On  the  left  side  : 

Externally,  the  outer  thoracic  insertions  of  the  longissimus  dorsi 
(nine  lower  ribs  internally  to  their  angles),  4  to  4,  the  tendons  being 
cut  off  from  the  corresponding  fleshy  portions,  which  have  been  partly 
removed  ; 

Quite  intertiallt/,  the  said  corresponding  fleshy  portions,  which 
have  been  partly  removed,  5  to  5,  to  show, 

Between  the  two,  the  inner  thoracic  insertions  (tips  of  the 
transverse  processes  of  all  the  dorsal  vertebrae),  6  to  6. 

[b]  ,  On  the  right  side  : 

Externally,  the  above  inner  thoracic  insertions  drawn  outwards 
(the  lower  tendons  being  thus  concealed),  to  show, 

Internally,  the  origins  and  insercions  of  the  spinalis  dorsi. 


EXPLANATION  OF  FIGUEE  485. 


The  figure  presents  :- 

A.  -  In  the  Lumbar  and  Sacral  Regions  -  A  superficial  view  of  the  undisturbed  Erector  Spinse,  1. 

B.  -  In  the  Thoracic  Region  on  the  right  side  -  A  view  of  the  undisturbed  Ilio-costalis,  2,  and 
Longissimus  Dorsi,  3,  -  the  two  muscles  being-  separated  by  a  narrow  cellular  interval,  -  and  of  their  undis- 
turbed continuation-muscles,  the  Musculus  Accessorius  and  Ilio-costalem,  4,  Cervicalis  Ascendens,  5, 
Transversalis  Colli,  6  ;  and  Trachelo-mastoid,  7. 

O.  -  In  tub  Thoracic  Region  on  the  left  side.  -  A  view  of  the  foregoing  muscles  separated  and 
turned  aside,  -  the  Ilio-costalis  being  turned  outwards,  and  the  Longissimus  Dorsi  inwards. 

The  turning  outwards  of  the  Ilio-costalis  conceals  the  costal  insertions  both  of  the 
muscle  itself  (except  the  one  or  two  lower  ones,  8,  8,  which  are  just  visible),  and  of  the 
musculus  accessorius  at  ilio-costalem  (except  the  one  or  two  upper  ones,  9,  9,  which  may  just 
be  perceived  quite  at  the  upper  part  of  the  thorax).  The  displacement  brings  into  view  the 
origins  of  the  Musculus  Accessorius  at  Ilio-costalem,  10  to  10,  and  those  of  the  Cervicalis 
Ascendens,  11  to  11. 

The  turning  inwards  of  the  Longissimus  Dorsi  exposes  :  - 

{a)  Inferiorly,  its  external  thoracic  insertions  (into  the  nine  lower  ribs  internally 
to  their  angles),  12  to  12. 

(b)  Higher  up,  the  upper  part  of  its  otiter  thoracic  insertions  (into  the  tips  of  the 
transverse  processes,  13  to  13),  -  the  lower  inner  thoracic  insertions  being  concealed  by  the  outer 
thoracic  insertions.  The  tendons  forming  the  inner  thoracic  insertions  are  seen  to  be  longer 
and  more  slender  than  those  forming  the  outer  thoracic  insertions. 

(c)  Quite  at  the  upper  part,  the  continuation  muscles,  the  Transversalis  Colli,  14, 
and  Trachelo-mastoid,  15. 

Quite  at  the  upper  part  of  the  figure,  on  either  side  of  the  middle  line,  there  are  seen  the 
Complexus  muscle,  16,  with  the  Biventer  Cervicis,  17.  Between  this  and  the  trachelo-mastoid  there  is 
seen  the  transverse  process  of  the  atlas,  with  portions  of  the  superior  and  inferior  oblique  muscles. 


—GENERAL  VIEW  OF  THK  ILIO-COSTALIS,  THE  LONGISSIMUS  DORSI,  AND  THEIR  ACCESSORY 

MUSCLES.   (Bourtjery  and  Jacob. 


EXPLANATION  OF  FldUEBS  491  &  492. 


Figure  491  shows  the  Multitidus  Spinw  undisturbed  on  the  right  side  close  to  the  spine.  Just 
externally  to  it  is  the  series,  also  undisturbed,  of  the  levatores  costaruni  muscles. 

On  the  left  side  the  greater  part  of  the  multifidus  spinse  has  been  removed,  its  attachments  only 
being  left.  In  the  key-plan  (Fig.  492),  a  small  o  marks  the  series  of  the  origins  from  the  sacral  groove,  and 
from  the  upper  and  iimer  part  of  the  lumbar  mammillary  processes,  the  thoracic  transverse  processes, 
and  the  cervical  articular  processes.  The  series  of  insertions  into  the  spinous  processes  and  the  laminse 
is  marked  in  the  key -plan  with  a  cross. 

The  dorsal  series  of  attachments  of  the  ilio-costalis  and  its  accessory  seles  to  the  angles  of 
the  ribs  is  seen  to  consist  of  twenty-four  small  tendons.  The  six  lower  external  tendons  -  (enclosed  in  the 
key-plan  in  a  ring  marked  1)  -  are  the  tendons  of  insertiun  of  the  ilio-costalis.  The  six  lower  internal,  and 
the  six  upper  external  tendons  -  (enclosed  in  the  key -plan  in  a  ring  marked  2)-  are  the  tendons  of  origin  and 
insertion,  respectively,  of  the  musculus  accessorius  at  ilio-costalem.  The  six  upper  internal  tendons  - 
(enclosed  in  the  key-plan  in  a  ring  marked  3)  -  are  the  tendons  of  origin  of  the  cervioalis  ascendens. 

A  little  internally  to  the  above  are  seen  the  outer  series  of  the  thoracic  insertions  of  the  longissimus 
dorsi  into  the  eight  or  nine  lower  ribs  internally  to  their  angles.  This  series  of  insertions  is  enclosed  in  the 
key-plan  in  a  ring  marked  4,  which  ring  is  prolonged  downwards  into  the  lumbar  region,  where  it  includes 
the  outer  lumbar  insertions  of  the  muscle  into  the  apices  of  the  lumbar  transverse  processes. 

More  internally  still,  and  running  along  the  whole  length  of  the  lumbar  and  thoracic  portions  of 
the  spine,  is  the  series  of  the  inner  insertions  of  the  longissimus  dorsi  into  the  lumbar  mammillarj- 
tubercles  and  into  the  apices  of  the  transverse  processes  of  the  thoracic  vertebrae,  -  this  series  being 
enclosed,  in  the  key-figure,  in  a  ring  marked  5. 

The  left  side  of  the  cervical  portion  of  the  figure,  and  of  the  upper  part  of  the  thoracic  portion 
require  special  attention.  Quite  externally,  in  the  cervical  region,  there  are  seen  some  small  forked 
tendons  hanging  down  from  the  transverse  processes  :  these  are  the  insertions  of  the  cervicalis  ascendens, 
externally,  and  of  the  transversalis  colli,  internally.  Just  internally  to  these,  in  the  cervical  region  and 
the  upper  part  of  the  thoracic  region,  there  are  seen  a  series  of  small  ascending  tendons  cut  short,  single 
in  the  cervical  region,  but  double  in  the  upper  part  of  the  thoracic  region.  In  the  key-plan  these  are 
enclosed  in  a  ring  marked  6.  Of  the  double  series  of  ascending  tendons  in  the  upper  part  of  the  thoracic 
region,  the  outer  ones  are  the  origins  of  the  transversalis  colli,  and  the  inner  ones  those  of  the  trachelo- 
mastoid.  The  cervical  origins  of  these  muscles  are  more  or  less  conjoined. 

Close  to  the  middle  line  in  the  cervical  region  there  are  seen  the  double  row  of  the  interspinales 

muscles. 

Quite  close  to  the  cervical,  thoracic,  and  upper  lumbar  portions  of  the  spine,  on  the  left  side,  are 
seen  the  small  tendons,  ascending  in  the  lower  part  of  the  figure,  descending:  in  th  upper  part*  of  the 
epinales  dorsi  and  colli. 

In  the  lumbar  region,  between  the  transVetse  processes,  there  are  seen  on  either  side,  the  posterior 
intertransversales  muscles.  On  the  left  side  there  is  shown  the  posterior  portion  of  the  quadratus  lumborum 
muscle. 

Connected  with  the  two  upper  cervical  vertebrte  and  the  cranium,  there  are  shown  the  recti 
capitis  postici  major  and  minor,  and  the  superior  and  inferior  oblique  tauf.eles  (belter  seen  in  Fig.  Wc). 


Fig.  495.— INTERSPINAIiES  &  INTKRTRANSVERSALES 

MUSCLES.   rBourgery  &  Jacob.) 
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LONG  EXTENSOR  MUSCLES  of  the  BACK  -  5th  Layer 


MULTIPIDUS  SPINJE  -  (See  Figs.  491  &  492)  —  Is  the  innermost  and  deepest  portion 
of  the  musculo-tendinous  mass  of  the  long  extensor  muscles  of  the  back. 

It  lies  in  the  vertebral  groove  beneath  the  erector  spina;  and  the  longissimus 
dorsi,  and  extends  along  the  whole  length  of  the  spine  connecting  the  lateral  to  the 
postero-median  processes  of  the  vertebrjje  from  the  sacrum  to  the  axis. 

It  is  reinforced  in  the  upper  dorsal  &  cervical  regions  by  the  semispinales  dorsi 
&  colli,  which  may  fairly  be  considered  as  its  accessory  fibres. 

Its  origins  are  homologous  in  the  several  regions  of  spine  ;  they  are  as  follows  : 
Sacral  Region  -  feacral  groove  and  deep  surface  of  tendon  of  erector  spinse  ; 

posterior  superior  spine  of  ilium  &  posterior  sacro-iliac  ligament. 
Lumbar  Region  -  Upper  and  inner  part  of  the  mammillary  tubercles  on 

back  of  superior  articular  processes. 
Dorsal  Region  -  Back  of  transverse  processes. 

Cervical  Region  -  Articular  processes  of  the  four  lower  cervical  vertebra}. 
Its  insertions  are  into  the  whole  series  of  the  spinous  processes  and  the  adjoining 
portion  of  the  laminae ;  the  length  of  the  individual  fasciculi  varying,  some  joining 
contiguous  vertebra,  others  passing  up  to  the  2nd,  ord,  or  4th  vertebra  above. 


Semispinales  Muscles  -  {See  Fig.  487)  —  Are  additional  slips  superadded  to  the 
preceding,  on  the  surface  of  which  they  lie. 
Semispinalis  Dorsi  -  Transverse  processes  of  the  middle  dorsal  vertebne  from  the 
10th  to  the  oth. 

Spinous  processes  of  the  four  upper  dorsal  &  two  last  cervical  vertebra;. 

Semispinalis  Colli  -  Transverse  processes  of  the  four  upper  dorsal  vertebrae. 
Spinous  processes  of  the  cervical  vertebrae  from  the  axis  to  the  5th. 

Rotatores  Spinse  -  Eleven  pairs ;  lie  in  the  dorsal  region  beneath  the  multifidus 
spinse,  of  which  they  form  the  deepest  fibres.  -  Upper  &  back  part  of  transverse 
processes. 

Lower  margin  &  posterior  surface  of  lamin£e,and  roots  of  spinous  processes. 


Spinalis  Colli  -  (See  Fig.  491) —  Similar  to  spinalis  dorsi,  and  as  intimately  connected 
with  the  complexus  as  is  the  latter  with  the  longissimus  dorsi.  -  Spinous 
processes  of  the  one  or  two  last  cervical  &  the  one  or  two  upper  dorsal  vertebrae. 

Spinous  processes  of  the  axis  and  of  one  or  two  vertebra;  below.  -  Is  often 
wanting. 

All  the  above  muscles  are  supplied  by  the  internal  branches 
of  the  posterior  divisions  of  the  cervical,  dorsal,  &  lumbar  nerves ;  the 
complexus  is  also  supplied  by  the  suboccipital  &  great  occipital  nerves. 
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SHORT  POSTERIOR  CRANIO- VERTEBRAL  MUSCLES. 


Rectus  Capitis  Posticus  Major  -  Spinous  process  of  axis. 

Into  and  beneath  outer  part  of  inferior  curved  line  of  occipital  bone. 

Rectus  Capitis  Posticus  Minor  -  Tubercle  on  posterior  arch  of  atlas. 

Into  and  beneath  inner  part  of  inferior  curved  line  of  occipital  bono. 

Obliquus  Capitis  Inferior  -  Spinous  process  of  axis. 

Extremity  of  transverse  process  of  atlas. 

Obliquus  Capitis  Superior  -  Extremity  of  transverse  process  of  atlas. 

Occipital  bone  between  the  two  curved  lines  externally  to  the  complexua  & 
rectus  capitis  posticus  major. 

These  muscles  are  supplied  by  the  posterior  branch  of  the  suboccipital 
nerve ;  the  inferior  oblique  is  also  supplied  by  the  great  occipital 
nerve. 


SMALL  MS.  of  SPINOUS  &  TRANSVERSE  PROCESSES. 


Supraspinales  -  Small  fleshy  fasciculi  which  lie  on  the  cervical  spinous  processes. 

Interspinales  -  Short  fleshy  fasciculi  placed  in  pairs  between  the  spinous  processes  of 
the  adjoining  vertebrae.  -  There  are  six  pretty  distinct  pairs  corresponding  to  the 
six  lower  cervical  vertebrae ;  four  pairs  corresponding  to  the  lumbar  vertebrae ; 
sometimes  two  or  three  rather  indistinct  pairs  corresponding  to  the  upper  and 
lower  dorsal  vertebrae. 

Intransversales  -  Short  fleshy  fasciculi  which  lie  between  the  transverse  processes 
of  the  adjoining  vertebrae.  -  Are  most  developed  in  the  cervical  region,  where 
they  form  seven  pairs;  they  are  tendinous  in  the  upper  part  of  the  dorsal  region; 
muscular,  but  single  in  lumbar  region  &  in  lower  part  of  dorsal. 

These  muscles  are  supplied,  the  two  former  by  the  internal,  the  latter 
by  the  external  branches  of  the  posterior  divisions  of  the  cervic 
dorsal  &  lumbar  nerves. 
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THE     NERVE     CENTRES  & 
THEIR  COVERINGS. 


PREFATORY  NOTICE   TO   THE   NERVE  CENTRES. 


Tlie  anatomy  of  the  nerve-centres  has  been  hirgely  re-written  :  and  the  subject  ha? 
been  dealt  with  from  both  the  dissectional  and  the  "  scientific'"  standpoints. 

In  no  part  of  the  body  have  recent  discoveries  been  more  numerous  than  in 
connection  with  the  nerve-centres.  It  is  believed  that  these  will  be  found  fairly  recorded 
ill  the  Tablets  and  Notes.  Here,  as  elsew^here,  the  Tablets,  -  representinj;  the 
dissectional  nsppct  of  Anatomy,  -  have  been  but  slightly  altered:  Ilissectional  Anatomy 
does  not  ehainje..  They  have  been  very  amply  "qualified  or  collected"  (?)  from  the 
interpretational  point  of  view  by  means  of  the  Notes. 

It  is  submitted  that  in  no  part  of  the  body  has  the  divergence  been  more  marked 
between  plain  naked-eye  or  dissectional  Anatomy,  on  the  one  hand,  and  advanced,  or 
scientific,"  Anatomy,  the  Anatomy  of  the  specialist,  on  the  other;  and  that,  as  a  conse- 
([uence,  there  is  no  part  of  the  body  about  which,  in  a  practical  sense,  men  know  so  little. 
Here,  especially,  strange  as  it  may  seem,  microscopical  structure  and  Anatomy  view  ed 
in  the  light  of  embryology  and  morphology,  do  not  tally,  in  many  notable  instances, 
with  outward  configuration  :  Thus  (1)  the  restiform  bodies  are  to  all  outward  appearances 
the  continuation  of  the  posterior  columns  of  the  cord  :  in  reality  - /.e. ,  to  the  microscope  - 
they  are  not  so.  (2)  To  the  naked  eye  the  fourth  ventricle  is  widely  open  superiorly 
(The  term  "open  part  "  of  the  medulla  is  accepted  by  the  most  advanced  anatomists): 
as  a  matter  of  fact  -  i.e.,  embryologice  -  the  fourth  ventricle  is  as  completely  closed  in  as 
the  third  ventricle.  (3)  The  roof  of  the  third  ventricle  is  apparently  formed  by  the 
under  surfaces  of  the  velum  interpositum  and  fornix  ;  in  reality  -  e'.e.,  emhryologice  -  these 
structures  have  nothing  to  do  with  such  roof.  (4)  The  pia  mater  seems  to  penetrate,  - 
indeed,  is  seen  to  penetrate,  -  into  the  interior  of  the  brain  through  the  transverse 
fissure  :  in  reality  -  i.e.,  embryologice  -  it  does  nothing  of  the  kind  :  &c.,  Szc* 

What  has  seemed  to  the  Author  the  easiest  way  out  of  the  diiliculty  in  regard  to 
these  discrepancies,  has  been  to  describe  certain  things  twice  over,  -  first  from  tlie  point  of 
view  of  naked-eye  or  dissectional  Anatomy,  and  then  from  the  advanced  or  scientifi'-. 
standpoint.  The  reader  will  see  where,  and  wliy,  contradictory  statements  and  conflicting 
opinions  have  been  submitted,  and  where,  and  why,  terms  have  been  used,  and  have 
had  to  be  used,  in  apparently  antagonistic  senses. 


•  These  several  divergencies  remind  one  of  the  descendens  hypoglossi  being  "in  reality"  a  branch 
of  the  cervical  plexus,  of  the  "true  "  external  jugular  vein  beginning  at  the  mastoid  foramen,  of  the  "  true  " 
aortic  arch  as  quite  a  different  thing  from  the  arc  h  of  either  the  pathologist  or  the  physician,  &c., 
&c.,  and  almost  force  upon  one  Pilate's  question.  Wluit  Is  frntli !  In  an  observational  science,  truth  means', 
to  the  Authoi-s  mind,  confnrmify  to  irhat  „„o  I,;in,s  thnnniJi  one^  .^ensex.  But  then,  in  the  various 
connections  above  referred  to,  and  in  many  otlui>,  "truth,  -  -  triuh  judged  by  the  above  standard,  -  is 
to  some  -  to  the  new  School  -  most  unpardonable  error,  while  it  is  the  condemned  -  or  courteously 
ignored -"  error "  that  is  undoubtedly  the  truth  to  others,  -  to  the  School  of  Gray,  Ellis,  Heath, 
Holden,  ....  and  the  Author. 

It  is  believed  that,  if  not  in  connection  with  the  abdomen,  it  is  in  connection  with  the  nerve-centres 
that  the  split  nmst  occur  between  dissectional  and  "scientific"  Anatomy,  which  the  Author  has 
endea\  oured  to  prepare  for. 


N  0  T  E\ 


The  Brain  and  correlated  subjects  now  cover  no  less  than  a  hundred 
and  sixteen  pages,  seventy-two  pages  of  Tablets,  and  forty-four  of  Notes. 
But,  necessary  repetitions  set  aside,  the  general  diiference  in  importance 
will  be  borne  in  mind  between  the  subjects  treated  of  in  the  Notes,  an  I  those 
treated  of  in  the  Tablets.  Looking  at  the  Notes,  the  most  weighty  matter 
presented  is  certainly  that  referring  to  the  descriptions  of  the  Cerebral 
Surface  as  given  of  late  by  Professors  Cunningham  and  Turner,  S33  pp.  34 8i 
to  348p,  Careful  attention  should  also  be  paid  to  the  transversa  section 
of  the  medulla  througb  the  middle  of  the  olivary  body,  see  page  34"^ii.  It 
has  been  somewhat  of  a  sacritice  to  place  these  interesting  topics  among  the 
Notes,  but  this  seemed  unavoidable. 

In  regard  to  the  cerebral  surface,  two,  one  might  say  three,  different 
lines  of  description  have  been  followed.  In  the  Tablets  proper  the  subject 
is  dealt  with  from  tbe  applied  or  utilitarian  standpoint  of  the  descriptions 
given  in  Gray's  Anatomy,  (Here  it  is  the  interlobar  Jissures  and  the  priticipal 
convolution  that  have  been  described.)  Such  descriptions  ought,  the  Author 
thinks,  to  meet  the  wants  of  most  men.  The  Notes  on  the  Newer  Matter 
deal  with  the  subject  with  additional  detail,  and  summarise  the  very 
interesting  views  above  referred  to  of  Professors  Cunningham  and  Turner. 
(The  someivliat  leh's  important  fissures  and  convoluiious  liave  here  been  described.) 
Wider  genei-alisations  -  somewhat  wild  imaginings,  it  is  submitted  -  have  been 
allowed  scope  in  the  description  of  the  Limbic  lobe.  What  has  become  of 
Broca's  r^^ally  useful  anthropolofjical  work  I 
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THE  SURFACE  of  the  CEREBRUM. 


The  cerebral  hemispheres  j^rcsent  five  lobes:  the  frontal,  parietal,  occipital  &  temporal,  and  the 
central  lub^j  or  Island  of  Keil,  to  which  may  be  added,  in  "advauced"  ariatomy,  the  opercular  lobe 
(Macalister),  and  the  limbic  or  falciform  lobe  (Broca,  Schwalbe)  demarcated  on  physiological  or 
morphological  grounds.    These  lobes,  the  latter  excepted,  are  seen  most  extensively  on  the  upper  or 

convex  surface  of  the  hemispheres. 


UPPER  OR  CONVEX  SURFACE  OP  THE  HEMISPHERES  :  -  Presents: 
THREE  INTERLOBAR  FISSURES: 

FISSURE  OF  KOLANDO  -  (li)  —  Begins  a  little  behind  the  middle  of  the  longi- 
tudinal fissure  and  passes  downwards  &  forwards  to  near  the  posterior  limb  of 
the  fissure  of  Sylvius,  separating  the  frontal  &  parietal  lobes. 

EXTERNAL  PARIETO  -  OCCIPITAL  FISSUEE  -  (P.O.)  -  Separates  the  parietal 
and  occipital  lobes  above.  -  Is  usually  not  more  than  half  an  inch  in  length,  and  is 
sometimes  scarcely  recognisable  except  by  its  being  continuous  with  the  internal 
parieto-occipital  fissure  on  the  inner  surface  of  the  hemisphere  (P.O.,  Fig.  500). 

POSTERIOR  LIMB  OF  THE  FISSURE  OF  SYLVIUS  -  (S^)  -  Passes  backwards 
behind  the  central  lobe,  separting  the  temporal  lobe  from  the  frontal  &  parietal 
lobes.    It  ends  by  turning  up  into  the  parietal  lobe,  where  it  is  arched  over  by  the 

supra-marginal  convolution. 
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OUTER  SURFACE  OP  THE  FIVE  LOBES: 

FRONTAL  LOBE  -  Presents: 

Ascending  Frontal  Coxvolutiox  -  Forms  the  anterior  boundary  of  the  Assure  of  Rolando.  Is 
usually  continuous  round  the  lower  end  of  that  hssure  with  the  ascending  parietal 

convolution.    In  front  of  this  convolution  is  the 

PregentkA-l  Sulcus  (4  &  o)  -  Kunning  parallel  to  tlie  fissure  of  Rolando,  and  from  which 

there  pass  forwards  the 

Superior  &  Inferior  Frontal  Sulci  (6  &  7)  -  Separating  the 

Superior,  Middle  &  Inferior  Frontal  Convolutions,  -  Which  pass  forwards  one  above  the 

other  to  the  anterior  pole  of  the  hemisphere, 

PARIETAL  LOBE  -  Presents  : 

Ascending  Parietal  Convolution  -  Forms  the  posterior  boundary  of  the  fissure  of  Rolando,  and  is 
usually  continuous  round  the  lower  end  of  that  fissure,  with  the  ascending  frontal  convolu- 
tion. -  Behind  this  convolution  are  the  superior  &  inferior  parietal  convolutions  separated 
from  the  former  and  from  each  other  by  the  three  limbs  of  the  intra-parietal  fissure  (8,  9, 10). 

Superior  Parietal  Convolution  -  Extends  along  the  side  of  the  longitudinal  fissure  between  the 
parieto-occipital  fissure  (P.O.),  &  the  fissure  of  Rolando  (R.)  ;  it  is  continuous  in  front  with 
the  upper  part  of  the  ascending  parietal  convolution,  and  joined  behind  to  the  superior 

occipital  by  the  first  annectent  convolution. 

Inferior  Parietal  Convolutiox  -  Divided  according  to  still  current  descriptions  {V.  note,  p.  348j) 

into : 

SupRA-MAKGiNAL  CONVOLUTION  -  Situated  below  and  in  front  of  the  superior  parietal 
convolution,  and  in  front  of  the  angular  convolution.  It  is  separated  from  the 
ascending  parietal  convolution  by  the  lower  limb  of  the  intra-parietal,  or  post-central, 
nssure  (10),  and  is  connected  behind  with  the  angular  convolution,  and,  below,  with 
tlie  superior  temporMl  convolution  round  the  posterior  extremity  of  the  fissure  of 

Sylvius. 

A>ttui.AR  Convolution  -  Situated  behind  the  preceding.    It  blends  below  with  the  middle 
temporoal  convolution,  and  is  connected  behind  with  the  middle  occipital  by  tbe 

second  annectent  convolution, 


Fig.  497.- 


.— OUTKR   SrRFACK  OF  THE  BRAIN,  DIAGRAMMATIC, 


The  Inferior  or  Orbital  Surface  of  the  Frontal  Lobe  will  be  best 
introduced  here.  It  presents  the  gyrus  rectus,  or  straight  convolution,  and  the  three  orhiial 
convolutions,  internal  {!.),  anterior  (^A.^,  and  posterior  (P.),  which  latter  are  respectively 
continuous  with  the  superior,  middle,  and  inferior  frontal  convolutions  of  the  outer 
surface.  These  convolutions  are  demarcated  by  the  straight  or  olfactory,  and  the  triradiate, 
sulci.  The  straight  or  olfactary  sulcus  (olf.)  is  pai-allel  to  the  longitudinal  fissure,  and 
lodges  the  olfactory  tract  and  bulb.  The  triradiate  sulcus  (tr.)  usually  presents  three 
branches,  running  backwards,  inwards,  and  outwards.  It  is  sometimes  H-shaped,  another 
branch  running  forwards  from  the  external  branch.  The  gyrus  rectus  is  sometimes 
described  as  forming  part  of  the  internal  orbital  convolution. 
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Fig.  498.— orbital  surface  op  the  frontal  lobe,  diagrammatic, 
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TEMPORAL  LOBE -Presents  tliree  well-marked  antero- posterior  convolutions,  -which  are  superposed  to 

each  other  : 

Sup.  Temporal  Convolution  -  Lies  between  the  posterior  limb  of  the  fissure  of  Sylvius  (S^),  and 
the  parallel  fissure  (11).  and  is  continuous  behind  with  the  supra- marginal  &  angular 

convolutions. 

MiDDLK  Temporal  Convolution  -  Is  separated .  from  the  lower  one  by  the  inferior  temporal 
fissure  (12),  and  is  continuous  posteriorly  with  the  angular  and  post-parietal  convolutions, 
and  connected  by  the  third  annectent  with  the  middle  occipital  convolution. 

Inf.  Temporal  Convolution  -  Is  partly  seen  on  the  under  surface  of  the  cerebrum,  where 
it  is  separated  by  the  occipito-temporal  fissure  from  the  external  occipito-temporal 
convolution.    It  is  connected  posteriorly  to  the  third  occipital  by  the  fourth  annectent 

convolution. 

OCCIPITAL  LOBE  -  Presents,  according  to  still  current  descriptions  (V.  note,  page  3481),  three  rather 
badly  defined  convolutions,  which  are  superposed  to  each  other,  and  are  more  or  less 

antero-posterior : 

Sup.   Occipital   Convolution  -  Is  connected   to  the   superior  parietal  by  the  first  annectent 

convolution. 

Middle  Occipital  Convolution  -  Is  connected  to  the  angular  &  middle  temporal  convolutions 

by  the  second  and  third  annectent  convolutions. 

Inf.  Occipital  Convolution  -  Is  connected  to  the  inferior  temporal  convolution  by  the  fourth 

annectent  convolution. 

CENTRAL  LOBE,  or  ISLAND  OP  REIL-Is  deeply  situated  between  the  frontal  &  temporo- 
sphenoidal   lobes  at  the   bottom  of   the  outer   part  of  the  fissure  of  Sylvius.  It 
presents  five  or  six  convolutions,  the  yyri  operti,  which  are  nearly  straight  and  mainly 
•Urected  upwards  and  outwards,  and  of  which  the  posterior  ones  are  the  largest. 


2^f 


288 


INNER  SURFACE  of  the  CEREBRUM 

Presents  for  examination : 

Marginal  Convolution  Convolution  of  the  Corpus  Callosum,  separated  from  each  other  by  the 
Calloso-marginal  Fissure  (16) ; 

Quadrate  or  Precuneate     Occipital  or  Cuneate  Lobules,  separated  from  each  other  by  the 
Internal  Parieto-occipital  Fissure  (P.O;),  and  of  which  the  latter  is  separated  by  the 
Calcarine  Fissure  (17)  from  the  internal  occipito-temporal  convolution  ; 

Dentate  Convolution  (18),  which  is  bounded  below  by  the  Dentate  or  Hippocampal  Fissure  (19). 

Occipito-temporal  Convolutions,  two  in  number,  internal  &  external,  separated  from  the  foregoing 
by  the  above-mentioned  calcarine  and  dentate  fissures,  and  from  each  other  by  the 

Collateral  Fissure  (20). 

Marginal  Convolution  -  Forms  the  lateral  boundary  of  the  anterior  half  of  the  longitudinal  fissure. 

Beginning  at  the  anterior  perforated  space,  it  first  passes  forwards  as  far  as  the  apex  of 
the  frontal  lobe,  or  anterior  pole,  and  then  curves  upwards  &  backwards  along  the  upper 
margin  of  the  hemisphere  to  a  little  behind  the  fissure  of  Rolando  (JR). 

Convolution  of  the  Corpus  Callosum,  Callosal  G-yrus,  G.  Pornieatus,  or  G.  Cingull  - 

Begins  anteriorly  with  the  foregoing,  and  then  winds  backwards  along  the  convex 
surface  of  the  corpus  callosum.  from  which  it  is  separated  by  the  so-called  ventricle  of 
the  corpus  callosum  or  callosal  fissure.  Posteriorly  it  joins  above  with  the  quadrate 
lobule,  and  then,  becoming  somewhat  constricted  (isthmus),  it  is  reflected  downwards  & 
forwards  round  the  splenium  and  continued  into  the  hippocampal  gyrus  or  gyrus  uncinatus. 

Calloso-marginal  Fissure  -  (16)  -  First  separates  the  two  foregoing  convolutions,  and 
then  ascends  to  tbe  upper  margin  of  the  hemisphere  a  little  behind  the  upper  extremity 
of  the  fissure  of  Rolando  (/?.),  separating  the  marginal  convolution  from  the  quadrate 

lobule. 

Quadrate  or  Precuneate  Lobule  -  Quadrilateral.   Bounded  above,  ia  front,  &  behind  respectively 
by  the  margin  of  the  hemisphere,  and  by  the  calloso-marginal  (16j  &  internal  parieto- 
occipital fissures  (P.  0.). 

Occipital  or  Cuneate  Lobule  -  Triangular.  Bounded  behind,  in  front,  &  below  respectively  by  the 
margin  of  the  hemisphere  and  by  the  internal  parieto-occipital  fissure  (P-0.)  &  the 

calcarine  fissure  (17). 

Internal  Parieto-occipital  Fissure  -  (P-0.)  -  Separates  the  tAvo  foregoing  lobules.  It 
is  continuous  superiorly  with  the  external  parieto-occipital  fissure  ;  inferiorly  it  joins 

with  the  calcarine  fissure  (17). 

Calcarine  Fissure  -  (17)  -  Passes  forwards  from  the  apex  of  the  occipital  lobe  to  the 
isthmus  of  the  gyrus  fornicatus,  and  its  point  of  junction  with  the  gyrus  uncinatus.  It 
separates  the  occipital  lobule  from  the  internal  occipito-temporal  convolution,  and  joins 
anteriorly  with  the  internal  parieto-occipital  fissure  (P.O.).  It  corresponds  in  its  anterior 
half  to  the  hippocampus  minor,  or  calcar  avis,  in  the  posterior  cornu  of  the  lateral 

ventricle. 

Dentate  Convolution  (18)  -  Is  a  narrow  serrated  band  of  grey  matter  which  lies  beneath  the  corpus 

fimbriatum.    It  blends  anteriorly  with  the  uncus. 

Dentate  or  Hippocampal  Fissure  -  (19)  -  Separates  the  dentate  convolution  from  the 
hippocampal  gyrus  or  g3'rus  uncinatus,  and  corresponds  to  the  hippocampus  major. 

Internal  Occipito-temporal  Convolution,  Hippocampal  Gyrus,  or  G.  Uncinatus - 

Comprised  between  the  dentate  and  calcarine  fissures,  above,  and  the  collateral  fissure 
(20),  below,  and  extends  along  nearly  the  whole  length  of  the  temporo-sphenoidal  lobe. 
It  is  constricted  towards  its  middle  (isthmus),  where  it  is  joined  by  the  gyrus  fornicatus, 
and  enlarged  in  front  &  behind  ;  anteriorly  it  presents  a  small  hooked  prolongation, 

the  uncus,  which  curves  upwards  &  backwards. 

Collateral  Fissure  -  (20)  -  Extends  along  nearly  the  whole  length  of  the  temporo-sphenoidal 
lobe,  separating  the  hippocampal  gyrus  from  the  external  occipito-temporal  convolution. 

It  corresponds  towards  its  middle  to  the  eminentia  collateralis* 

External  Occipito-temporal  Convolution  -  Is  separated  by  the  occipito-temporal  fissure  from 
the  inferior  temporal  convolution  of  the  outer  surface  of  the  hemisphere.  This  convolil- 
tion,  as  well  as  the  foregoing,  might  well  be  described  as  lying  on  the  under  Or  tentorial 

surface  of  the  hemisphef 


290 


UNDER  SURFACE  of  the  CEREBRUM 

Presents  from  before  backwards 

IN  THE  MEDIAN  LINE: 

Anterior  part  of  the  Longitudinal  Fissure  -  Bounded  behind  bv  the  anterior 

extremity  or  genu  of  the  corpus  callosum. 
Anterior  Extremity  or  Genu  of  the  Corpus  Callosum  -  Curves  downwards  and 
backwards.    Its  narrowing  reflected  portion,  beak  or  rostrum,  is  connected  with  the 
lamina  cinerea,  and  gives  off  two  white  bundles,  the  peduncles  (Fig.  505),  which  cross 
the  anterior  perforated  space  to  the  entrance  of  the  fissure  of  Sylvius. 
Lamina  Cinerea  -  A  thin  layer  of  grey  matter  (Fig.  505)  stretching,  above  the  optic 
commissure,  with  which  it  is  connected,  from  the  rostrum  of  the  corpus  callosum  to  the 
tuber  cinereum,  and  continuous  laterally  with  the  grey  matter  of  the  anterior  perforated 
space.    Forms  part  of  anterior  boundary  of  the  third  ventricle. 
Optic  Commissure  or  Chiasma  with  the  Optic  Tracts  -  Vide  Optic  Nerve,  p.  228d. 
Interpeduncular  Space  -  Lozenge- shaped,  comprised  between  the  crura  cerebri  and  the 

optic  tracts,  and  containing  from  before  backwards  : 
Tdber  Cinereum  with  the  Infcndibuldm  &  Pituitary  Body  -  The  former  of  which  is 
a  conical  eminence  of  the  grey  matter  of  the  floor  of  the  3rd  ventricle  connected  by  a 
hollow  infundibuliform  process,  the  iuf undibulum,  with  the  posterior  lobe  of  the  latter. 
Corpora  Albicantia  -  Two  small  round  white  bodies  formed  by  the  twisting  upon  them- 
selves of  the  anterior  crura  of  the  fornix  before  they  pass  up  to  form  the  bundles  of 

Vicq  D'Azyr. 

Posterior  Perforati^d  Space  -  Formed  by  a  layer  of  grey  matter,  which  constitutes 
the  posterior  part  of  the  floor  of  the  3rd  ventricle  and  is  continuous  round  the  corpora 
albicantia  with  the  base  of  the  tuber  cinereum.    It  is  perforated  by  numerous  small 
foramina  for  the  passage  of  the  postero-raedian  ganglionic  branches  of  the  posterior 
cerebral  arteries  going  to  the  optic  thalami  and  the  walls  of  the  3rd  ventricle. 
Crura  Cerebri  -  Vide  Mesocephalon  (p.  330). 

LATERALLY : 

Under  Surface  of  the  Frontal  Lobe  -  Presenting  internally  the  gyrus  rectus,  on  the 
outer  side  of  Avhich  are  the  olfactory  sulcus  containing  the  olfactory  nerve  and  bulb,  and, 
more  externally,  the  triradiate  sulcus  and  the  three  orbital  convolutions. 

Anterior  Perforated  Space  -  Formed  by  a  layer  of  grey  matter  corresponding  to  the 
under  surface  of  the  corpus  striatum,  and  perforated  by  numerous  small  foramina  for  the 
passage  of  the  antero-lateral  ganglionic  branches  of  the  middle  cerebral  arteries,  which 
supply  the  caudate  &  lenticular  nuclei,  the  internal  capsule,  and  part  of  the  optic  thalamus. 
The  space  is  bounded  in  front  by  the  posterior  and  inner  part  of  the  frontal  lobe  and  the 
roots  of  the  olfactory  nerve,  and  behind  &  to  the  inner  side  by  the  optic  tract  & 

commissure,  and  is  continued  externally  into  the 

Vallecula  Sylvii,  or  Stem  of  the  Fissure  of  Sylvius  -  Which  Assure  separates  the 
frontal  and  temporo-sphenoidal  lobes,  and  divides  on  the  outer  surface  of  the  hemisphere 

into  its  three  limbs,  anterior,  ascending,  and  posterior, 

Under  Surface  of  the  Temporal  Lobe. 

Behind  these  parts  appear  when  the  medulla  oblongata  &  cerebellum  are  removed,  in  I 

the  median  line :  \ 

Middle  Part  of  the  Transverse   Fissure  -  Comprised  between  the  corpora 

quadrigemina  and  the 

Posterior  Extremity  of  Splenium  of  the  Corpus  Callosum  -  Behind  which 

is  the 

Posterior  Part  of  the  Longitudinal  Fissure  -  And  laterally  the 
Under  Surface  of  the  Occipital  Lobe. 
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Fig.  502.— under  surface  of  the  cerebrum.  (Gray.) 
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INTERNAL  STRUCTURE  of  the  HEMISPHERES. 


PARTS  SEEN  BEFORE  OPENING  THE  VENTRICLES  : 

Centrum  Ovale  Minus -  With  the  puncta  vasculosa  &  the  convoluted  margin  of  the 

divided  grey  matter. 

Callosal  Fissure,  or  Ventricle  of  the  Corpus  Callosum  -  Comprised  between  the 
corpus  callosum  &  the  callosal  gyrus.    This  fissure  surrounds  the  corpus  callosum,  and 
becomes  continuous  at  the  splenium  w^ith  the  dentate  fissure. 

Centrum  Ovale  Majus-Into  which  the  main  body  of  the  fibres  of  the  corpus  callosum 

are  continued  on  either  side. 

Corpus  Callosum  -  Thick  stratum  of  transverse  &  radiating  white  fibres  which  connect  the 
two  hemispheres;  situated  above  the  fornix,  to  which  it  is  joined  behind,  and  to  which 
it  is  connected  in  front  by  the  septum  lucidum  ;  forms  the  roof  of  both  lateral  ventricles; 
arched  from  before  backwards,  thickest  &  broadest  behind,  thinnest  towards  centre. 

It  presents: 

Upper  Surface  -  Convex  from  before  backwards,  striated  transversely,  marked  by  a 
m.edian  depressed  raph^  wh'ch  is  bounded  by  two  slightly  elevated  bands  termed  the 
strice  longitudinales,  or  nerves  of  Lancisi.  More  externally,  beneath  the  callosal 
gyrus,  are  other  similar  bands,  the  stricB  longitudinales  laterales  or  stricB  tecfxe. 

Under  Surface  -  Blended  behind  with  the  fornix.    In  front,  where  it  forms  the  roof  of 
the  lateral  ventricles,  it  is  connected  with  the  fornix  by  the  septum  lucidum. 

Anterior  Extremity  or  Genu  -  Curves  downwards  &  backwards,  presenting  a  narrowing 
reflected  portion,  the  beak  or  rostrum.  This  latter  is  connected  with  the  lamina 
cinerea,  and  gives  off  two  small  white  bands  or  peduncles  (Fig.  505),  which  cross 
the  anterior  perforated  space  to  the  entrance  of  the  fissure  of  Sylvius. 

Posterior  Extremity  or  Splenium  -  Thick  &  rounded.  Forms  upper  boundary  of 
middle  portion  of  transverse  fissure  ;  is  joined  in  front  with  the  fornix. 


U.  503.— UPPER  SURFACE  OF  THE  CORPUS  CALLOSU 
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The  fibres  of  the  corpus  callosuin  spread  out  into  every  part  of  the  hemisi)hero. 
The  anterior  fibres,  those  from  the  geim,  first  pass  forwards  into  the  frontal  lobe,  and  then  cur\  c 
inwards,  formin{?  the  forceps  minor. 

The  posterior  fibres,  those  from  the  splenium,  pass  backwards  into  the  occipital  lobe,  and  then 
turn  inwards,  forming-  the  forceps  major. 

Of  the  central  fibres,  [1]  The  uppermost  curve  upwards  and  then  inwards  to  the  upper  and  mesial 
parts  of  the  frontal  &  parietal  lobes.  [2]  The  intermediate  pass  outwards  to  the  outer  parts  of  the 
same  lobes.  [3]  The  lowest  are  divided  into  an  anterior  set,  which  yo  to  the  opercular  convolutions, 
and  a  posterior  set,  which,  forming-  the  tapeturn,  spread  out  over  the  posterior  &  descending  cormia  of  the 
lateral  ventricle  into  the  occipital  and  temporal  lobes  respectively. 

The  rotundity  of  the  splenium  results  from  the  posterior  part  of  the  corpus  callosum  doubling  up 
upon  itself,  so  that  a  small  portion  is  folded  forwards  under  the  larger  part  {See  Fig.  .o45). 

On  leavinig  the  splenium  posteriorly,  tlie  sirice  longitudinales  spread  out  on  the  isthmus  of  the 
gyrus  fornicatus  and  on  the  gyrus  uncinatus  to  form  the  mbstaniia  reticularix  alba  or  alveiis.  The  strio', 
longitudinales  are  continuous  anteriorly  with  the  peduncles.  (See  Limbic  Lolie,  p.  348p.) 


Fl«.  507.  — KlIiHKS  OK  TIIK  (  OlMTS  c ' ALI,0S1 ' M   AS  SKKX  FROM   rXDHRN-RATII.  (Hirschfeld.) 

1,  2,  median  raphe  continued,  anteriorly,  into  the  two  lamina-  of  the  septimi  luciduni ;  3,  right 
tapetum  ;  4,  forceps  minor  ;  5,  forceps  nmjor.  There  is  shown  in  6  &  7  the  decussation  of  the 
fibres  of  the  corpus  callosum  with  those  of  the  internal  capsule,  the  latter  being  exposed  in  6  through 
the  removal  of  the  caudate  nucleus,  and  in  8  through  the  removal  of  the  lenticular  nucleus.  9,  section  of 
the  claustrum  ;  10,  splenium  of  corpus  callosum ;  11,  section  of  genu  with,  behind  it,  the  section  of  the 
fifth  ventricle. 
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THE  LATERAL  VENTRICLES 


Consist  of  a  central  cavity  or  body,  and  three  prolongations  or  cornua. 

Central  Cavity  or  Body  -  Presents : 

Roof  -  Formed  by  under  surface  of  corpus  callosum 

Inner  Wall  -  Formed  by  the  septum  lucidum. 

The  septum  liicidum  is  a  thin  triangular  lamina,  narrow  behind,  and  broad  in  front.  Its 
narrow  posterior  prolongation  passes  backwards  into  the  interval  between  the  body  of  the  ' 
fornix  and  the  corpus  callosum.    Its  broader  anterior  portion  corresponds  posteriorly  to 
the  anterior  crura  of  the  fornix,  and  is  attached  in  front  to  the  genu  of  the  corpus 
callosum,  and  below  to  the  rostrum. 

The  septum  lucidum  consists  of  two  thin  transparent  laminte  lying  close  to  each 
other,  but  separated  in  the  greater  part  of  their  extent  by  a  slit-like  interval,  the 
so-called  6th  ventricle.  The  laminae  are  the  approximated  and  partly  fused  remnants  of 
the  hemisphere  walls,  and  the  so-called  ventricle  is  a  remnant  of  the  space  between  the  two 
hemispheres,  unconnected,  of  coarse,  with  the  proper  ventricular  cavities  of  the  brain. 
Each  lamina  presents  a  rudimentary  layer  of  grey  matter  towards  the  5th  ventricle,  a 
middle  layer  of  white  fibres,  and,  towards  the  lateral  ventricle,  a  layer  of  ependyma 
and  epithelium. 

Floor  -  Formed   from   before   backwards  by  caudate   nucleus   of   corpus  striatv7n,  tcenia 
semicircular  is,  opHc  thalamus,  choroid  plexus^  corpus  Jivihriatum,  &  fornix. 

Anterior  Cornu  -  Passes  downwards  &  outwards  round  anterior  extremity  of  corpus  striatum. 

Posterior  Cornn  -  Curves  backwards  &  outwards,  and  then  backwards  &  inwards  in  substance 
of  occipital  lobe.  On  inner  part  of  its  floor  is  the  hippocampus  minor  or  calcar  avis, 
a  longitudinal  eminence  corresponding  to  the  front  part  of  the  calcarine  fi><sure,  and 
internally  to  which  is  the  bulb  of  the  cornu  formed  by  the  projection  of  the  forceps  major.. 

Middle  or  Descending  Cornu  -  Curves  backwards,  outwards  &  downwards  round  optic  thalamus, 
and  then  forwards  &  inwards  to  near  anterior  extremity  of   the   temporal   lobe,  i 
Its  floor  presents  the  hippocampus  major,  pes  hippocampi,  eminentia  co/latercdis,  corpv 
fimbriatum,  &  choroid  plexus.    The  transverse  Jissure  may  be  added  in  dissectional, 

opposed  to  interpretatioual.  Anatomy. 


Fig.  508. — mksial  srction  of  hemispheres.  (Hirschfeld.) 


4,  7,  8,  corpus  callosum,  with  its  posterior  extremity  or  splenium,  and  its 
beak  or  rostrum  ;  11,  septum  lucidum ;  10,  fornix ;  18,  its  posterior  crus 
continued  into  the  corpus  fimbriatum  or  fimbria  ;  13,  corpus  albicans,  into  which 
the  anterior  crus  of  the  fornix  descends,  passing  in  front  of  the  foramen  of 
Monro,  18,  and  behind  the  anterior  commissure,  17.  (See  further  expl.,p.3i8viu.) 


Fig.  509.— floor  of  lateral  ventricle.  (Hirschfeld) 

.5,  caudate  nucleus ;  6,  7,  taenia  seniicircularis  and  lamina  cornea  ;  4,  optic  thalamus; 
8,  choroid  plexus ;  1,  fornix  ;  9,  10,  11,  anterior,  descending,  and  posterior  cornua,  the 
latter  showing  the  hippocampus  minor  and  the  bulb  of  the  cornu.  (Hirschfeld.)  (See 
further  expl.  p.  299.) 
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PARTS  SEEN  on  FLOOR  of  LATERAL  VENTRICLE. 

Are  from  before  backwards 

CORPUS  STRIATUM  (Caudate  nucleus  of)  -  Se<^  note,  p.  302. 

TJENIA  SEMIOIRCULARIS  -  Whitish  semi-transparent  band  of  libres,  which  descends 
anteriorly  in  connection  with  anterior  crus  of  fornix,  and  posteriorly  accompanies  the 
tail  of  the  caudate  nucleus  into  the  descending  cornu  of  the  lateral  ventrifcle,  to  end 
with  it  in   he  amygdaloid  nucleus.    It  is  partly  concealed  by  the  vena  corporis  striati, 
and  by  a  thickened  band  of  ependyma,  the  lamina  cornea. 

OPTIC  THALAMUS  -  Only  the  anterior  and  outer  part  of  its  upper  surface,  presenting  the 
anterior  tubercle.    (The  optic  thalamus  is  described  along  with  the  3rd  ventricle,  p.  314.) 

CHOROID  PLEXUS  -  The  thick,  convoluted  &  fringe-like  margin  of  the  velum  interpositum.  - 

Vide  Velum  Interpositum,  p.  306. 

CORPUS  FIMBRIATUM,  FIMBRIA,  or  TJENIA  HIPPOCAMPI  -  The  thin  lateral 
margin  of  the  posterior  crus  of  the  fornix.  The  term  is  more  particularly  applied  to 
the  continuation  of  the  same  as  prolonged  into  the  descending  cornu  -  see  below. 

FORNIX  -  Triangular  longitudinal  lamella  of  white  fibres,  broad  behind,  narrow  in  front,  situated 
below  corpus  callosura,  with  which  it  is  joined  behind,  and  to  which  it  is  connected 
in  front  by  septum  lucidum  ;  forms  roof  of  3rd  {see  morphological  view,  p.  348u),  and 
posterior  part  of  floor  of  both  lateral  ventricles.    Presents  : 

Body  -  Presents  : 

Upper  Surface  -  Joined  behind  with  corpus  callosum.  and  connected  in  front  to  the  same 
by  septum  lucidum. ;  forms  posterior  part  of  floor  of  both  lateral  ventricles. 

Under  Surface  -  Marked  posteriorly  by  a  few  transverse  fibres  belonging  to  the  corpus 
callosum,  which,  with  the  converging  fibres  of  the  fornix,  form  the  lyra. 
Covered  by  velum  interpositum,  with  which  it  forms  centrally  the  roof  of  3rd 
ventricle  (see  morphological  view,  p.  348u)  ;  rests  laterally  upon  optic  thalami. 

ANTERIOR  Crura  -  Descend  behind  anterior  white  commissure  and  in  front  of  optic 
thalamus,  forming  anterior  boundary  of  foramina  of  Monro,  and  perforate  grey 
substance  of  floor  of  3rd  ventricle  to  corpora  albicantia,  in  which  they  twist  upon 
themselves  previous  to  ascending  into  the  front  part  of  the  optic  thalami  under  the 

name  of  bundles  of  Vicq  d'Azyr. 

Posterior  Crura  -  Diverge  into  the  descending  cornua  of  lateral  ventricles,  becoming  con- 
tinuous with  inner  border  of  hippocampus  major  (see  Pigs.  513,  514).    Their  thin 
lateral  margin  is  the  corpus  jiinbriofu/n  or  tannin  hippocampi, 
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Fig.  5in.— floor  of  lateral  ventricle. 
(Hirschfeld.) 

5,  caudate  nucleus  of  corpus  striatum  ;  6  and  7,  tjenia 
semicircularis  and  lamina  cornea  ;  4,  optic  thalamus, 
8  ;  choroid  plexus  emer<,nng  anteriorly  from  foramen  of 
xMonro,  2,  and  disappearing  posterioriy  into  descendino- 
cornu :  a  portion  of  the  left  choroid  plexus  is  removed 
to  show  the  corpus  fimbriatum  as  it  lea\-es  the  margin 
of  the  fornix  ;  1,  fornix  ;  3,  septum  lucidum,  divided  ; 
9,  11,  10,  anterior,  descending,  and  posterior  cornua, 
the  latter  showing  the  hippocampus  minor  and  the 
bulb  of  the  cornu  ;  12,  corpus  callosum  turned  out- 
wards ;  13,  section  of  splenium :  the  section  of  the 
genu  is  seen  in  front  of  the  septum  lucidum  ;  14, 
common  trunk'of  the  venae  Galeni, 


Fig.  511. — deep  dissection  of  the  brain  from 
UNDERNEATH.  (Hirschfeld.) 

30,  under  surface  of  fornix,  showing  the 
lyra ;  11,  anterior  crura  of  fornix  passing  down  to 
the  corpora  albicantia,  12  :  in  front  of  these  is  the 
transverse  commissure,  13 ;  7,  splenium  of  corpus  callo- 
sum with  which  the  fornix  is  fused  posteriorly  ;  14, 
1.5,  posterior  crura  of  fornix  and  corpus  fimbriatum, 
the  latter  ending  in  the  uncus  of  the  gyrus  uncinatus  : 
externally  to  these  is  seen  the  dentate  convolution  ; 
1,  2,  corpora  geniculata  and  optic  tract.  {See  further 
ex  pi.,  p.  348im.) 


PARTS  SEEN  in  DESCENDING  CORNU  of  LATERAL 

VENTRICLE. 


HIPPOCAMPUS  MAJOR  or  CORNU  AMMOWIS  -  Is  a  white  eminence  which 
curves  downwards,  forwards,  &  inwards  along  floor  of  descending  cornu  of  lateral  ventricle, 
and  which  corresponds  to  the  dentate  fissure.    It  enlarges  anteriorly,  and  ends  in  the 

PES  HIPPOCAMPI  -  The  anterior  rounded  extremity  of  the  hippocampus  major;  it 
more  or  less  resembles  the  paw  of  an  animal,  being  marked  along  its  margin  by  slight 
notches  or  depressions  separating  rounded  intervening  elevations. 

EMINENTIA  COLLATERALIS  -  A  small  rounded  eminence,  situated  between  the 
two  hippocampi  at  junction  of  posterior  &  middle  cornua,  and  prolonged  more  or  less 
on  the  floor  of  the  latter  externally  to  the  hippocampus  major.    It  varies  considerably  in 
size.    It  corresponds  to  the  middle  part  of  the  collateral  fissure. 

FIMBRIA,  or  T^NIA  HIPPOCAMPI  -  The  prolongation  of  the  thin  lateral  margir ) 
of  the  posterior  crus  of  the  fornix  ;  is  continuous  with  inner  border  of  hippocampus'] 
major  ;  becomes  lost  in  the  uncus  of  the  hippocampal  convolution, 

CHOROID  PLEXUS  -  S^e  p.  306. 

TRANSVERSE  FISSURE  -  See  pp.  306  &  348u. 


Fig.  512.— descending  and  posterior,  cornca  of  the  latkrai. 
VENTRICLE,  SEEN  FROM  ABOVE.     (Sappev,  Hirschfeld.) 

1,  descending  cornu  ;  2,  3,  hippocampus  major,  with  the  pes  hippocampi  and 
corpus  fimbriatum  ;  4,  dentate  convohition  ;  G,  posterior  cornu,  sliowing  the  hippocampus 
minor  and  the  bulb  of  the  cornu  ;  7,  8,  sections  of  posterior  crus  of  fornix  and  of 
splen'um  ;  5,  uncus  of  hippocampal  convohition. 
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Fig.  513.— LATERAL    SAGITTAL   SECTION,  SHOWING  SIDE  VIEW  OF  THE  BODY  (5)  AND  THE  THREE  CORNUA   OF  THE 
LATERAL  VENTRICLE.  (HirSChfeld.) 

All  three  parts  are  roofed  in  by  the  corpus  callosum,  whose  divided  fibres  are  seen  in  11.  6,  descending 
cornu,  showing  7  and  8,  the  hippocampus  major  with  the  pes  hippocampi  and  the  corpus  fimbriatum  ;  9,  10, 
posterior  cornu  with  the  hippocampus  minor,  and,  above  it,  the  bulb  of  the  cornu.  Between  the  cornua  is 
the  rounded  eminentia  coUateralis.  1,  2,  caudate  and  lenticular  nuclei  of  the  corpus  striatum;  4,  internal 
capsule  ;  12,  transverse  commissure. 

Above  the  hippocampus  major  and  the  corpus  fimbriatum  is  the  section  of  the  posterior  e.xtremity  of 
optic  thalamus  ;  between  the  two  is  the  lateral  portion  of  the  transverse  fissure. 


Fig.  514. — the  same,  with  choroid  plexus  lying  in  the  lateral  part  of 
THE  TRANSVERSE  FISSURE,  (Hirschfeld.) 


CORPUS  STRIATUM. 

The  corpus  striatum  is  a  large  and  complex  mass  of  nervous  substance  consisting  of 
the  caudate  and  lenticular  nuclei  Avith  the  intervening,  and  enveloping,  internal  and 
external  capsules. 
CAUDATE  NUCLEUS. 

The  caudate  nucleus  is  the  surface  portion  of  the  corpus  striatum,  and  the  only  portion 
that  can  be  made  out,  except  bv  means  of  sections.  It  is  a  thin  stratum  of  grey 
matter  arched  from  before  backwards  and  outwards,  so  as  to  present,  in  horizontal 
section,  two  portions  placed  at  a  distance  from  each  other.  It  is  thickest  at  its  anterior 
end,  or  head,  which  bulges  into  the  anterior  cornu  of  the  lateral  ventricle.  From  thence  it 
ascends  with  an  inclination  backwards  and  outwards  into  the  body  of  that  cavity,  forming 
the  anterior  and  outermost  part  of  its  floor.  It  then  passes  into  a  gradually  narrowing 
tail,  which  descends  first  in  the  anterior  wall,  and  then  in  the  roof  of  the  descending 
cornu,  to  end  in  the  amygdaloid  tubercle  at  the  extreme  end  of  the  roof.  The  deep  surface 
of  the  caudate  nucleus  is  separated  in  the  main  from  the  lenticular  nucleus  by  the  inner 
capsule;  quite  in  front,  however,  the  head  is  directly  continuous  Avith  the  lenticular 
nucleus,  and  a  little  further  back  it  is  still  connected  with  the  same  by  bands  of  grey 
matter  which  here  intersect  the  fibres  of  the  internal  capsule.  {See  Fig.  516.) 
LENTICULAR  NUCLEUS. 

The  lenticular  nucleus  comes  to  the  surface  at  the  anterior  perforated  space,  where  it 
is  continuous  both  with  the  caudate  nucleus  and  with  the  hereafter  mentioned  claustrum. 
It  is  otherwise  separated  by  the  external  capsule  from  the  claustrum.  and  by  the  internal 
capsule  from  the  optic  thalamus*  and  the  caudate  nucleus. 

In  conjunction  with  the  caudate  nucleus,  it  must  be  studied  in  sections  -  horizontal 
sagittal,  and  coronal. 

In  horizontal  section,  the  lenticular  nucleus  appears  as  a  bi-convex  lens  with  surfaces 
directed  inwards  and  outwards,  the  inner  surface  being  the  more  convex  of  the  two.  It  has 
much  the  same  shape  in  sagittal  sections  (Figs.  513,  514).  In  coronal  sections  far  forwards, 
where  it  is  closely  connected  with  the  caudate  nucleus,  it  is  crescentic,  with  convexity 
downwards  and  outwards  (Fig.  516).  In  coronal  sections  further  back,  it  becomes  more  and 
more  disconnected  from  the  caudate  nucleus,  and  triangular  ;  here  it  can  be  made  out,  in 
fresh  brains,  to  consist  of  three  zones  of  different  structure,  separated  by  thin  medullary 
inter-sections.  The  two  inner  smaller  zones  are  lighter  in  colour,  and  form  the  globus 
pallidus.  The  outer  larger  zone,  ov putamen,  is  darker  in  colour  (Figs.  517,  518).  This 
latter  is  the  longest  part  of  the  lenticular  nucleus  from  before  backwards,  and  that  which 
is  continuous  anteriorly  with  the  caudate  nucleus  and  the  claustrum. 

The  caudate  nucleus  is  of  same  structure  throughout,  and  the  only  peculiarity  it 
presents  is,  in  horizontal  sections,  its  division  into  the  two  parts  above  referred  to.  In  the 
horizontal  section  just  below  the  foramina  of  Monro  (which  best  shows  the  caudate  and 
lenticular  nuclei,  the  inner  &  outer  capsules,  optic  thalamus,  and  claustrum),  the  head  and 
the  tail  of  the  caudate  nucleus  are  separated  by  the  whole  length  of  the  body  of  the  lateral 
ventricle. 

CLAUSTRUM. 

Tlie  claustrum  is  a  thin  stratum  of  grey  matter  stretched  vertically  on  the  outer  side 
of  the  lenticular  nucleus.  It  is  connected  anteriorly  with  the  putamen,  but  is  otherwise 
separated  from  the  lenticular  nucleus  by  the  outer  capsule.  It  lies  just  internal  to  the 
Island  of  Reil,  from  which  it  is  separated  by  a  layer  of  white  matter,  into  which  it  sends 
pointed  processes  corresponding  to  the  gyri  operti. 
EXTERNAL  CAPSULE. 

The  external  capsrde  is  a  narrow  plane  of  white  fibres  separating  the  lenticular 
nucleus  from  the  claustrum. 


5^5.— !ioRi5!o\TAL  SECTION  Ji  ST  BRijOW  FORAMEN  OF  MONRO.    (MoiTis,  after  Landois  and  SciHiiig'. ) 
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Fig.  517.— cobonal  section  through  corpus  striatum  a  little  in  front  of  middle  or  soft  commissure.    (Gegenbaur. ) 

It  is  the  posterior  surface  of  the  section  that  is  shown.    1,  putamen  of  lenticular  nucleus  ;  2  &  3,  globus  pallidua. 

{See  also  Fig.  518.) 
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INTERNAL  CAPSULE. 

The  infernal  cap-mJe  is  a  similar  but  much  wider  plane  separating  the  lenticular  nucleus 
from  the  caudate  nucleus  in  front,  and  the  optic  thalamus  behind.  In  coronal  section  it 
shows  the  arched  arrangement  of  the  white  radiating  bimdles.  In  horizontal  section,  which 
shows  best  the  main  anatomical  features,  it  presents  a  shorter  anterior  limb  separating  the 
lenticular  and  caudate  nuclei,  and  a  longer  posterior  limb  separating  the  lenticular 
nucleus  from  the  optic  thalamus.  The  two  limbs  meet  at  angle  open  externally,  the  genu. 
The  anterior  limb  contains  the  fibres  passing  from  the  frontal  lobe  to  the  inner  part  of  the 
crus  cerebri ;  the  front  part  of  the  posterior  limb,  the  part  just  behind  the  genu,  contains 
the  fibres  passing  from  the  motor  area  to  the  middle  part  of  the  crus  ;  the  back  part 
of  the  posterior  limb  contains  the  fibres  passing  from  the  occipital  and  temporal  lobes  to 
the  outer  part  of  the  crus. 
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TEANSVERSE    FISSURE    of    the    BRAIN    &  INTRA- 
CEREBRAL PORTION  of  the  PIA  MATER. 

TRANSVERSE  FISSURE  OF  THE  BRAIN* 

Is  of  a  horse-shoe  shape,  and  about  four  inches  wide. 

Its  central  part  is  horizontal  and  comprised  between  the  tubercula  quadrigemina  &  the 

posterior  extremity  or  splenium  of  the  corpus  callosum. 
Its  lateral  portions  curve  downwards  and  forwards  in  the  descending  cornii  of  the  lateral 
ventricle,  and  are  comprised  between  the  optic  thalami  and  the  hippocampi  niajores  & 

corpora  fimbriata.    {See  Figs,  513,  514:.) 
This  fissure  transmits  the  pia  mater  into  the  interior  of  the  brain. 


INTRA-CEREBRAL  PORTION  OF  THE  PIA  MATER 

Forms  on  the  one  hand  the  velum  interpositum  &  the  choroid  plexuses  of  the  lateral 
&  the  ord  ventricles,  and,  on  the  other,  the  tela  choroidea  &  the  choroid  plexuses  of  the 

4th  ventricle. 

Velum  Interpositum  -  Is  a  double  fold  of  pia  mater,  triangular  in  shape,  which  is 
reflected  into  the  interior  of  the  brain  through  the  transverse  fissure.  It 

presents : 

Central  Portion  -  Invests  the  pineal  gland,  and  covers  the  under  surface  of  the 
fornix.  From  the  under  surface  of  this  central  portion  two  small  vascular 
fringes,  the  choroid  plexuses  of  the  3rd  ventricle,  hang  down  into  the  latter 

cavity. 

Lateral  Margins -  Spread  out  on  either  side  beneath  the  corresponding  margin 
of  the  fornix  &  its  continuation,  the  corpus  fimbriatum,  into  the  body  &  de- 
scending cornu  of  the  corresponding  lateral  ventricle,  resting,  as  do  the 
margins  of  the  fornix,  upon  the  optic  thnlami.  These  lateral  margins  are 
thick,  convoluted  &  fringe-like  ;  they  constitute  the  choroid  plexuses  of  the 

lateral  ventricles  further  described  below. 

Postkrior  Margin  or  Base  -  Turned  backwards  towards  the  transverse  fissure. 
It   is  continuous  with   the  general  pia  mater:   it  receives  the  anterior  & 
posterior  choroid  arteries  and  emits  the  venje  Galeni. 
Anterior  Bifid  Extremity  -  Continuous  through  the  foramina  of  Monro  with  the 
anterior  pointed  extremities  of  the  lateral  margins  above  described  or  choroid 

plexuses  of  the  lateral  ventricles. 

Choroid  Plexuses  of  the  Lateral  Ventricles  -  Ave  nothing  more  than  the  thick, 
convoluted  &  fringc-like  margins  of  the  velum  interpositum.  When  described 
separately,  that  is  to  say  irrespectively  of  the  velum  interpositum  of 
which  they  arc  a  portion,  they  may  be  said  to  penetrate  into  the  descending 
cornua  of  the  lateral  ventricle  through  the  lateral  portions  of  the  transverse 
fissure  (.see  Figs.  513,  514).  Hence  they  ascend  into  the  body  of  the  lateral 
ventricle  along  the  side  of  ihe  corpus  fimbriatum,  winding  round  the  posterior 
extremity  of  the  optic  thalamus.  Then,  continuing  along  the  side  of  the 
fornix,  they  taper  to  a  point,  and,  passing  through  the  corresponding  foramen 
of  Monro,  they  join  with  each  other  and  with  the  anterior  bifurcated  extremity 
of  the  central  &  thinner  portion  of  the  velum  interpositum. 

Choroid  Plexuses  of  the  3rd  Ventricle  -  Are  two  small  vascular  fringes  which 
hang  down  from  the  under  surface  of  the  central  portion  of  the  velum 
interpositum  into  the  cavity  of  the  3rd  ventricle  ;  they  diverge  slightly  behind. 

Tela  Choroidea  -  Vide  Fourth  Ventricle,  page  326. 

Choroid  Plexuses  of  the  4th  Ventricle  -  Are  two  similar  fringes  which  project 
into  the  4th  ventricle  from  the  layer  of  pia  mater  (tela  choroidea)  which  closes 
that  ventricle  inferiorly  ;  they  pass  upwards  and  then  outwards  from  near  the 
apex  of  the  calamus  scriptorius  over  the  outer  margin  of  the  restiform  body, 
and  into  the  lateral  recess  of  the  fourth  ventricle. 


See  note  in  black  type  on  page  308. 
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Fig.  520.— Velum  interpositum  ano  choroid  plexuses  of  lateral  ventricles  entering  tub 
brain  through  the  transverse  fissure.  (gray.) 
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There  is  no  such  thing-  as  the  transverse  fissure,  nor  does  the  pia  mater  in 
any  way  penetrate  into  the  interior  of  the  brain.    (See  morphological  view,  p.  348u.) 


F'IG.  521. — THE  VKLUM  INTKRPOSITUM  AND  CHOROID  PLEXUSES.  (Sappey.) 

1,  \  elum  interposituiu  ;  2,  choroid  plexuses  of  the  lateral  ventricle  ;  3,  venae 
r.aleni ;  4,  5,  6,  7,  8,  9.  venous  twigs  from  corpus  striatom,  optic  thalamus, 
descending  and  posterior  cornua  ;  10,  anterior  crura  of  fornix,  divided  ;  11,  12, 13, 
the  fornix  turned  back,  and  showing  its  under  surface  with  the  lyra  and  the 
commencement  of  the  posterior  crura  ;  14,  the  choroid  plexus  and  the  posterior 
crura  descending  into  the  middle  cornu  of  the  lateral  ventricle. 


Fid.  522. — THE  ARTERIES  OF  THE  BASE  OF  THE  BRAIN,  SHOWING  PARTICULARLY 
THK  ANTERIOR  AND  POSTERIOR  CHOROID  ARTERIES,  M,  J,  ON  THE  POINT  OF  ENTERING 

THE  BRAIN  THROUGH  THE  TRANSVERSE  FISSURE.  (Hirschfeld.)  (See  further 
expl.,  p.  34U. 
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Fig.  523. — the  arteries  of  the  base  of  the  brain  (side  view),  showin«  particularly  the  posterior  choroid,  i. 

ENTERING  THE  VENTRICULAR  CAVITIES  THROUGH  THE  TRANSVERSE  FISSURE.     (HirSChf eld.)  (See 

further  explanation,  p.  341.) 
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THE  THIRD  VENTRICLE 


Is  a  narrow  median  fissure  comprised  between  the  optic  thalami,  and  extendinr;  to  the  base  of  the  brail 

It  presentj 

Roof -Formed  by  under  surface  of  fornix  and  by  velum  interpositum.    (See  morphologic] 

A^iew,  p.  348t 

Floor  -  Corresponds  to  interpeduncular  space  on  under  surface  of  cerebrum,  and  is  form 
from  before  backwards  by  the  tuber  cinereum  &  infundibulum,  corpora  albicantia,  ai 
locus  pc^foratus  posticus.    It  is  prolonged  downwards  and  forwards  into  a  recess,  whi| 

passes,  in  the  foetus,  into  the  iter  ad  infundibulum 

Lateral  Walls  -  Formed  by  inner  surfaces  of  optic  thalami,  which  surfaces  are  bounded  abo 
bv  the  striai  pineales.  or  superior  penduncles  of  pineal  gland,  and  are  covered  belc 
by  part  of  the  grey  matter  of  the  3rd  ventricle  prolonged  upwards  from  its  floor.  -  T 
lateral  walls  are  joined  togedier  by  the  middle  or  soft  commissure,  a  transverse  ba 
of  grey  matter  continuous  with  the  remainder  of  the  grey  matter  of  the  3rd  ventric 

Ant.  Boundary  (See  Fig.  52G)  -  Formed  by  anterior  crura  of  fornix.    In  front  of  these 
the  lamina  cinerea  and  the  anterior  commissure.  -  Between  the  crura  &  the  optic  thala 
are  the  foramina  of  Monro,  through  which  the  lateral  &  3rd  ventricles  communiCE 
and  the  anterior  extremities  of  the  velum  interpositum  pass  from  the  3rd  into  the  late 
A-entricles  to  form  the  choroid  plexuses  of  the  latter.  (See  morphological  view,  p.  348 

Post.  Boundary  (See  Fig.  527)  -  Formed  by  posterior  commissure,  a  transverse  band 
white  fibres  connecting  posteriorly  the  optic  thalami.  Below  this  is  the  opening  of 
aqueduct  of  sylvius  or  iter  a  tertio  ad  quartum  ventriculum  ;  above  are  the  tuberc 

quadrigemina  &  the  pineal  gla 

For  other  recesses,  see  p.  348v. 
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Fig.  524.— tiik  third  and  foi  htii  VKXTRiciiKs.  (Hirschfeld,) 
16  third  ventricle  ;  14,  optic  thalamus  ;  17,  middle  or  soft  con 
18,  anterior  crura  of  fornix,  divided;  19,  anterior  commissure;  VI, 
quadrigemina  and  pineal  f;-land.    (See  further  cxjdaiiafwii,  p.  315.) 


nissure 
corpon 


21  2.2.0 

3  ^w^-T^'''"^"''''^^'"'-'-  


Fig.  525.— mesial  section  of  entire  brain.    (Sappey,  Hirschfeld.) 

21,  superior  peduncle  of  pineal  gland  or  stria  pinealis  separating  the 
upper  and  inner  surfaces  of  the  optic  thalamus ;  22,  section  of  middle  or  soft 
commissure  ;  13, 14,  fornix  ;  15,  its  left  anterior  crus,  forming  anterior  boundary 
of  foramen  of  Monro,  16;  and  passing  down  into  corpus  albicans,  17,  in  front  of 
anterior  commissure,  24 ;  20,  pineal  gland ;  23,  tubercula  quadrigemina ;  25, 
aqueduct  of  Sylvius.   (See  further  explanation,  p.  348vv.) 


Fig.  528.— deep  dissection  of  brain  from  underneath.  (Hirschfeld.) 

1,  under  surface  of  optic  thalamus,  showing  the  corpora 
geniculata  internum  and  externum,  and  their  connections  with  the 
optic  tract.   {See  further  explanation,  p.  348uu.) 


Fig.  529. — the  optic  thalamus,  &c.,  seen  from  behixd. 
(Teatut.) 


3j  pulvlnar;  6  and  6,  estarnal  and  internal 
g'enloula  liodles,   {Sq6  fnrtlier  explanation,  f,  84§v\',) 


OPTIC  THALAMUS. 


Large  ovoid  mass  of  grey  matter  white  superficially,  situated  hehind  &  internally  to  the  corpus 
striatum,  and  separated  superficially  from  the  caudate  nucleus  by  the  tseuia  semicircularls  &  the 
lamina  cornea,  and  deeply  from  the  lenticular  nucleus  by  the  posterior  limb  of  the  internal  capsule 

(see  Figs.  530,  515.  51G,  5L7,  518). 

Presents : 

Ant.  ExTREMiir  -  Xarrou',   situated   behind  anterioi-  cms   of   fornix  ;   forms  posterior 

boundary  of  foramen  of  Monro. 

Post.  Extremity  or  Pulvinar  -  Broad  &  rounded.    Projects  into  descending  cornu  of 
lateral  ventricle,  and  is  continuous  internally  with  tubercula  quadrigemina. 

Upper  Surface  -  In  front  &  externally  it  forms  part  of  floor  of  lateral  ventricle,  and 
presents  a  slight  elevation,  the  anterior  tiibercle  :  behind  &  internally  it  is  covered  by 
the  velum  interpositum  &  fornix,  which  rest  upon  it;  these  two  parts  of  the  upper 
surface  are  separated  by  a  slight  groove  corresponding  to  the  edge  of  the  fornix.  The 
stria  pinealis  or  superior  peduncle  of  the  pineal  gland  separates  this  surface  from  the 
inner  surface.    Quite  posteriorly,  just  outsid(!  the  stria  pinealis,  is  slight  triangular 

depression,  broadest  behind,  the  trigonum  hahenulce. 

Under  Surface  -  Continuous  with  posterior  rounded  extremity.  In  its  posterior  part  it 
forms  part  of  roof  of  descending  cornu  of  lateral  ventricle  (see  Figs.  513  &  514),  and 
presents  two  small  eminences,  the  corpora  geniculata  internum  et  externum  (see  Figs.  528,1! 
529),  which  are  connected  with  inner  &  outer  bands  of  origin  of  optic  tract  (See  noteai 
pp.  315,  and  228d).    In  its  anterior  part  it  rests  upon  the  tegmentum  of  the  crul 

cerebri  and  subthalamic  regioiB 

Inner  Surface  -  Forms  lateral  boundary  of  3rd  ventricle.  Is  joined  to  its  fellow  by  the 
middle,  soft,  or  grey  commissure,  and  presents  inferiorly  the  grey  matter  of  the  interior 
of  the  thalamus  uncovered  by  the  white.  It  is  crossed  superficially  by  a  shallow  groove, 
running  from  the  foramen  of  Monro  towards  the  opening  of  the  aqueduct  of  Sylvius. 
The  stria  pinealis  or  superior  peduncle  of  the  pineal  gland  separates  this  surface  from 

the  upper. 

Oi.'TKR  Surface  -  Rests  against  the  posterior  limb  of  the  inner  capsule  (F'igs.  515,  516.  517, 

518).  which  separates  it  from  the  lenticular  nucleus. 


• 


Fig.  530.— the  third  and  KorrRTii  ventkicles.    (Hirschfeld. ) 


14,  upper  surface  of  optic  thalamus,  atid  groove,  corresponding-  to  the  marg-in  of  the  fornix  and 
the  choroid  plexus,  separating-  the  portion  covered  by  the  abo\  e  from  the  anterior  tubercle,  15 ;  11,  12, 
tubercula  quadrigemina  and  pineal  gland  ;  13,  superior  peduncle  of  the  pineal  gland  or  stria  pinealis  :  between 
the  origin  of  this  and  the  optic  thalamus  there  is  a  small  triangular  depression,  the  trigonum  habenulse  ;  in 
front  of  the  anterior  tubercle  is  seen  the  divided  anterior  crus  of  the  fornix,  18,  with,  between  the  two, 
the  foramen  of  Monro;  between  the  two  crura  is  the  anterior  conunissure,  19.  IG,  third  ventricle;  17, 
middle  or  soft  commissure  ;  20,  21,  lamina  cornea  and  taenia  semicireularis  ;  22,  nucleus  caudatus  ;  23, 
radiating  fibres  of  internal  capsule  exposed  through  the  removal  of  foregoing  ;  24,  fifth  ventricle ;  1,  2, 
fourth  ventricle ;  3,  valve  of  Vieussens,  divided  ;  5,  foramen  of  Magendie  ;  6,  lingula  ;  7,  nodule  ;  8, 
frajnulum  ;  9,  arbor  vita;  ;  10,  11,  descending  cornu  of  lateral  ventricle. 


The  internal  geniculate  body  is  now,  by  advanced  anatomists,  detached  from  the  optic  thalamus 
on  physiological  grounds,  and  as  belonging  to  the  mid-brain  :  It  is  no  longer  referred  to  by  the  advanced 
school  in  connection  with  the  optic  thalamus.*  It  appears  to  have  no  functional  connection  with  the 
optic  nerve,  and  to  be  merely  related  to  the  intercerebral  fibres  of  the  tract  and  commissure,  or  fibres  of 
Gudden  (see  p.  228d).    It  undergoes  no  change  after  removal  of  the  eye-balls. 

The  optic  thalamus  is  indistinctly  divided  into  three  nuclei  -  external,  internal,  and  antero-superior. 
In  shape,  the  latter  is  not  unlike  the  caudate  nucleus.  Its  anterior  and  largest  part  forms  the  anterior 
tubercle  ;  it  then  passes  backward  above  and  between  the  two  other  nuclei. 


*  Dissectionally,  however,  there  the  two  geniculate  bodies  ai-e  side  by  side,  the  internal  and  the 
external,  and  one  exactly  like  the  other. 


Fig.  531.— mesial  section  through  cerebrum,  cerebellum,  pons,  and  medulla.  (Hirschfeld.) 


1,  medulla  oblongata  ;  2,  pons  varolii ;  3,  cms  cerebri  divided  sagittally  ;  4,  arbor  vitse  ;  6,  valve 
of  Vieussens,  forming  mesially  the  upper  part  of  the  posterior  boundary  of  the  fourth  ventricle,  which  is 
seen  to  be  bounded  below  by  the  inferior  medullary  velum  ;  5,  aqueduct  of  Sylvius ;  7,  tubercula 
quadrigemina ;  8,  9,  pineal  gland  ;  10,  its  superior  peduncle,  or  stria  pinealis  ;  11,  central  portion  of  great 
transverse  fissure,  or  transverse  fissure  of  Bichat ;  12,  upper  surface  of  optic  thalamus  partly  covered 
by  the  ragged  and  torn  edge  of  the  velum  interpositum  ;  24,  fornix  :  its  anterior  crus  is  divided  before  it 
reaches  corpus  albicans,  18  ;  13,  inner  surface  of  optic  thalamus,  forming  lateral  boundary  of  third  ventricle  ; 
14,  middle,  soft,  or  grey  commissure  ;  23,  foramen  of  Monro  ;  22,  anterior  commissure  ;  15,  16,  17,  tuber 
cinereum,  infundibulum,  and  pituitary  ho  iy  ;  19,  posterior  perforated  space ;  20,  third  nerve ;  21,  optic 
nerve  ;  25,  septum  lucidum  ;  26,  corpus  callosum  ;  27,  its  posterior  extremity,  or  splenium ;  28,  its  genu, 
ending  in  its  beak  or  rostrum  ;  29,  ventricle  of  the  corpus  callosum  or  callosal  fissure  ;  30,  convolution  of 
the  corpus  callosum,  or  callosal  gyrus  ;  31,  marginal  convolution  ;  32,  calloso-marginal  fissure.  The 
internal  parieto-occipital  and  calcarine  fissures  are  well  marked,  the  former  separating  the  cuneate  & 
precuniate  lobules  ;  so  is  also  the  paracentral  fissure,  forming  the  anterior  boundary  of  the  paracentral 
lobule.  These  latter  indications  are  the  more  valuable  in  that  the  figure  was  drawn  from  nature  before 
the  fissures  &  convolutions  of  the  inner  surface  of  the  hemisphere  had  been  at  all  fully  described. 


MEDULLA  OBLONGATA,  CEREBELLUM,  MESOCEPHALON,  &c. 


NOTE. 

The  Author  has  endeavoured  to  present  the  anatomy  of  the  medulla  and  meso- 
cephalon*  from  the  double  standpoint  of  (I.)  Dissectional  or  objective  anatomy,  -  in 
the  Tablets  ;  and  (II.)  Structural  anatomy  as  raa'le  out  by  transverse  sections,  see  Notes, 
p.  348hh. 

It  will  be  noticed  that  the  same  anatomical  terms,  -  e.^r. ,  restiform  bodies,  crura 
cerebri,  anterior  pyramids,  &c.,-have  been  used  in  different  senses  under  Land  under 
II.  Thus,  under  I.,  the  restiform  bodies  are  the  two  wide  and  thick  bundles,  easily 
seen  hy  the  dissector,  to  all  appearances  the  continuation  of  the  posterior  columns  of  the 
cord,  which  diverge  superiorly  to  expose  the  grey  of  the  Hoor  of  the  4th  ventricle  ;  while, 
under  II.,  the  restiform  bodies  are  the  upper  part  only  of  such  structures,  which  upper 
part  no  naked-eye  examination  can  distinguish  from  the  lower  part  of  the  same.  Simi- 
Urly,  under  I.,  the  crura  cerebri  are  the  two  thick  cylindrical  or  slightly  flattened 
bundles,  also  easily  seen  by  the  dissector,  which  emerge  from  beneath  the  anterior  border 
of  the  pons,  and  pass  forwards  and  outwards  to  the  cerebrum,  bounding  the  posterior 
perforating  space,  &c.  ;  while,  under  II.,  the  crura  cerebri  include,  in  addition  to  the 
above,  the  conjoined  tegmenta,  structures  entirely  different,  and  largely  removed  from 
view.  It  will  easily  be  seen  why  the  terms  have  been  used,  and  have  had  to  be  used, 
in  varying  senses,  and  why  conflicting  statements  -  which  will  easily  be  reconciled - 
have  had  to  be  submitted. 

The  description  of  the  Cerebellum  is  now  so  overburdened  with  details,  mostly 
meaningless  to  the  author's  mind,  that,  as  a  matter  of  convenience,  the  subject  has  been 
treated  in  the  form  of  a  Note,  and  not  as  a  Tablet. 


For  the  significance  of  the  term  Mesocephalon,  .see  Note,  p.  331. 
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THE  MEDULLA  OBLONGATA  -  (Surface  Anatomy) 

Is  the  upper  enlarged  part  of  llie  spinal  cord  (*). 

Extends  from  lower  border  of  Pons  Varolii,  above,  to  point  of  decussation  of  anterior  pyramids,  below, 

which  point  corresponds  pretty  nearly  to  upper  border  of  atlas. 

Flattened  from  above  downwards  and  forwards,  and  presents: 

ANTERO-i>'FERr()R  AsPECT  -  Eests  \ipon  basilar  groove. 

PosTERO-suPERiOR  AspECT  -  Forms  part  superiorly  of  floor  of  4th  ventricle,  and  is  continuous 

inferiorly  with  posterior  surface  of  cord. 

Divided,  as  is  the  cord,  into  two  lateral  halves,  by 

Antero-Median  FissiTRE  -  Continuous  below  witli  that  of  cord,  partly  interrupted,  how- 
ever, by  decussation  of  anterior  pyramids.     Terminates  above,  just  below  the  pons, 

in  a  small  recess,  the  foramen  coecnni. 

Postero-Median  Fissi  re  -  Continued  above  into  ventricle  of  Arantius  &  postero-median 
fissure  on  floor  of  4th  ventricle,  and  below  into  postero-median  fissure  of  cord. 


SURFACE    OF   THE    MEDULLA  OBLONGATA. 

Each  half  presents  from  before  backwards  between  the  two  median  fissures: 

Anterior  Pyramid  -  Pyramidal-shaped  bundle  of  white  fibres,  the  apparent  prolongation 
of  anterior  column  of  cord  ;  narrow  below,  enlarged  and  rounded  off  above,  constricted 
just  below  the  pons  (f).    Gives  origin  in  its  upper  part  to  6th  cranial  nerve. 

Olivary  Body  -  Oval  prominent  mass  broader  above  than  below,  shorter  than,  but  about  as 
broad  as,  the  pyramid.  -  It  is  separated  from  the  pyramid  by  a  narrow  groove,  which 
gives  origin  to  the  hypoglossal  nerve,  and  from  the  lower  part  of  which  numeroas 
arciform  fibres  are  seen  to  proceed.  These  wind  upwards  and  outwards  round  lower  end 
of  olivary  body,  sometimes  crossing  its  surface.  A  few  arciform  fibres  emerge  from  the 
anterior  median  fissure,  and  cross  anterior  aspect  of  pyramid  (§). 

Lateral  Tract  -  Is  continuous,  -  apparently  continuous,  that  is,  -  with  lateral  column  of 
cord.  It  is  broad  below,  where  it  includes  all  that  part  of  the  medulla  comprised 
between  anterior  pyramid  and  restiform  body ;  above  it  is  pushed  backwards,  and  is 
narrowed,  by  the  projection  of  the  olivary  body.  Here  it  corresponds  to  the  groove 
between  the  olivary  and  restiform  bodies,  from  which  arise  from  above  downwards  the 
facial,  auditory,  glosso-pharyngeal,  pneiimogastric,  &  spinal  accessory  nerves. 

Fasciculus  Cuneatus  -  Is  the  outer  and  larger,  while  the 

Posterior  Pyramid  or  Fasciculus  Gracilis  -  Is  the  inner  &  smaller  portion  of  a  wide 
&  thick  bundle  of  white  fibres  continuous  below,  -  apparently  continuous,  -  with  the 
posterior  column  of  cord,  whicb  bundle  diverges  from  its  fellow  superiorly,  and  thus  both 
exposes  the  grey  matter  of  the  floor  of  the  4th  ventricle  and  forms  the  lower  part  of  the 
lateral  boundary  of  that  cavity.  This  wide  &  thick  bundle  used  to  be  called,  and  must 
still  be  called  in  dissectional  anatomy,  the  restiform  body  (^).  -  From  irs  inner  and 
dorsal  aspect  there  projects  inwards  a  thin  lamina  of  Avhite  matter  termed  the 
Uqula,  which,  at  the  point  of  divergence  of  the  two  restiform  bodies,  is  joined  to  its 
fellow  of  the  opposite  side  by  means  of  a  somewhat  wider  lamina  continuous  with  both 
ligulie,  the  obex.  Opposite  the  apex  of  the  calamus  scriptorius  the  posterior  pyramid 
presents  an  enlargement,  the  processus  c/avatiis.  In  front  of  the  processus  cuneatus- 
behind  &  a  little  below  olivary  body,  is  a  small  greyish  eminence,  the  grei/  taherde 
of  Rolando  (the  upper  part  of  the  fasciculus  of  Rolando),  formed  by  the  projection  of 

the  substantia  gelatinosa. 

Grey  Matter  of  Floor  of  4th  Ventricle  -  Vide  Fourth  Ventricle,  page  326. 
t,  §,  1]  See  notes,  iMfje  348x. 


A.  B 


Figs.  532,  533,  534. — anterior,  posterior,  and  lateral  views  of  the  medulla  and  jiesocephalox. 
(A  &  C,  Hirschfeld ;  B,  Sappey,  Quain,  Hirschfeld.) 
1,  2,  3,  anterior  pyramid,  olivary  body,  lateral  tract ;  4,  5,  6,  processus  cuueatus,  posterior  pyramid, 
grey  matter  of  floor  of  fourth  v  entricle  ;  7,  posterior  median  fissure,  with  the  linese  transversse  :  on  either 
side  of  these  parts  there  are  seen,  in  B,  the  inferior  peduncle  of  the  cerebellum  divided  on  the  left  side,  and 
the  middle  and  sui?erior  peduncles  divided  on  both  sides  ;  8,  9,  10,  pons  Varolii,  with  the  middle  peduncles 
of  the  cei'ebelkmi,  and  the  a^jparent  origins  of  the  fifth  nerve ;  11,  12,  crura  cerebri,  with  the  corpora 
geniculata  and  the  optic  tract  and  commissure,  behind  which  latter  there  are  seen,  in  A,  the  tuber  cinereuni 
with  the  infundibulum  and  pituitary  body,  the  corpora  albicantia,  and  the  locus  perforatus  posticus  ;  13, 
tubercula  quadrigemina,  with,  in  R,  the  divided  optic  thalajni,  the  back  ]iart  of  the  third  ventiide,  the 
posterior  connnissiire,  and  the  fr^'nulum  ;  14,  arboi  vitte. 


c. 


Fig.  535.— the  appahext  origins  of  the  cranial  nerves,  except 

the  first,  Nl  .MBERED  IN  ROMAN  FIGURES.  (SappeyJ 


THE  CEREBELLUM. 

The  cerebellum  is  oblong  from  side  to  side  and  flattened  from  above  downwards, 
and  presents  two  surfaces  and  a  circumference.  It  consists  of  two  lateral  hemispheres 
connected  by  a  median  lobe,  the  vermiform  process,  which  is  divided  into  upper  and  lower 
vermes. 

The  circumference  of  the  cerebellum  is  notched  in  front  and  behind.  The 
anterior  notch,  or  incisura  semilunaris,  is  the  widest ;  it  embraces  the  superior  peduncles 
and  the  testes.  The  posterior  notch,  or  incisura  marsupialis^  is  narrower  and  deeper,  and 
receives  the  falx  cerebri.  The  circumference  of  the  cerebellum  is  divided  into  upper  and 
lower  lips  by  the  great  horizontal  fissure,  which  deeply  indents  the  organ  externally  and 
behind,  in  front  this  fissure  is  widely  open  for  the  emergence  of  the  cerebellar  peduncles. 

The  upper  surface  is  flattened  on  either  side,  and  slightly  elevated  in  the 
centre.     Quite  anteriorly  it  presents  the  Lingula,  consisting  of  four  or  five  narrow 


Fig.  536. — uppur  surface  of  the  cerebellt'm,  diagrammatic. 


Fig.  537.  — lpi'ER  surface  of  the  cerebellum,  photographed.  (Quain.) 
[See  expl. ,  page  325. ) 


folia  prolonged  upAvards  on  the  valve  of  Vieussens.  Behind  this  is  the  Lobus  Centralis, 
somewhat  broader,  but  also  of  small  extent  from  side  to  side  ;  the  lobus  centralis  lies  at  the 
bottom  of  the  semilunar  notch,  and  is  but  little  seen  from  above ;  but  laterally  it  gives  off 
two  more  prominent  processes,  the  al?e,  which  partially  surround  the  semilunar  notch. 
Behind  the  foregoing  comes  the  much  broader  Lolms  Culminis,  consisting  of  a  central 
portion,  the  culmen  monticuli^  belonging  to  the  superior  vermiform  process,  and  of  two 
lateral  portions,  the  anterior  rrescentic  lobes,  belonging  to  the  lateral  hemispheres.  The 
culmen  mohticuli  constitutes  the  highest  part,  or  monticulus,  of  the  superior  vermiform 
process.    The  anterior  crescentic  lobe  completes  the  lateral  boundary  of  the  semilunar 


notch,  and  forms  the  anterior  half  of  what  was  formerly  called  the  anterior  or  scjuare  lobe. 
Behind  the  anterior  crescentic  lobe,  is  the posterioi-  crescentic  lobe,  forming  the  back  part  of 


Fig.  538. — under  surface  of  ckrehellum,  with  medulla  axd  pons  varolii. 
(Hirschfeld,  Sappey,  Quain.) 

1, 1,  inferior  vermiform  process  ;  2,  2,  valley  or  vallecula  ;  3,  3,  3  (from  below  upwards),  posterior 
inferior  lobe,  slender  lobe,  digastric  lobe  ;  4,  amygdala  or  tonsil  ;  5,  flocculus  ;  6,  7,  pons  Varolii ;  8,  middle 
peduncle  of  cerebellum  ;  9,  medulla  oblongata;  10,  11,  anterior  part  of  great  horizontal  fissure  ;  12,  13, 
motor  and  sensory  roots  of  fifth  nerve  ;  14,  sixth  nerve ;  15,  16,  17,  facial  nerve,  portio  intermedia  of 
Wrisberg,  and  auditory  nerve  ;  18,  19,  20,  glosso-pharyngeal,  pneuinogastric,  and  spinal  accessory  nerves  ; 
21,  hypoglossal  nerve. 

the  former  anterior  or  square  lobe;  centrally,  the  posterior  crescentic  lobe  is  joined  to 
its  fellow  by  the  clivus  vionticuli,  which  forms  the  descending?  part  of  the  monticulus. 
This  clivus  and  the  posterior  crescentic  lobes  constitute  tlie  Lobus  Clivi.  Quite  at  the 
back  part  of  the  upper  surface  of  the  cerebellum  there  comes  the  Lubus  Camminis, 


Fig.  539.— under  surface  of  the  cerebellum,  witu  iMkdi  lla  lifted  up  and  the  tonsil  removed. 

(Hirschfeld.) 

1,  uvula,  with  the  furrowed  band  on  either  side;  4,  nodule,  on  either  side  of  which  is  the 
inferior  medullary  velum,  or  commissura  ad  flocculum,  5  ;  3,  inferior  vermiform  process  ;  6,  flocculus. 

forming  the  upper  boundary  of  the  great  transverse  fissure.  The  lobus  cacuminis  consists 
centrally  of  the  folium,  cacuminis^  and  laterally  of  the  posterior  superior  lobes.  With 


the  tuber  valvulte  of  the  under  surface,  the  folium  oacuminis  forms  the  anterior  boundary 
of  the  marsupial  notch.  It  constitutes  the  narrow  link  between  the  two  expanded 
posterior  superior  lobes. 

The  itnder  surface  of  the  cerebellum  is  rounded  and  elevated  laterally,  and 
depressed  in  the  middle  line.  Quite  posteriorly,  and  at  the  sides,  this  surface  presents 
the  posterior  inferior  lohe,  which  forms  the  lower  boundary  of  the  jireat  horizontal  fissure. 
This  lobe  constitutes  the  lateral  part  of  the  Lohus  Tuheris.  The  central  portion  of  the  latter 
is  the  tuber  valculce,  which,  with  the  above-mentioned  folium  cacuminis  of  the  upper 
surface,  bounds  anteriorly  the  marsupial  notch.  Laterally,  there  is  usually  associated 
with  the  tuber  valvulte  the  slender  lobe,  or  lobus  gracilis,  which  is  not  directly  connected 
Avith  it,  however.  In  front  of  the  foregoing  is  the  Lobus  Pyramidis,  consisting  centrally 
of  the  pyramid,  and  laterally  of  the  digastric  or  biventral  lobes.  More  anteriorly  and 
centrally,  and  embraced  by  the  foregoing,  is  the  Lobus  Uvuhe,  consisting  of  the  uvula  and 


Fig.  540.— i  NDKR  .slrface  hk  xiih;  cerkuelluai,  thk  left  tonsh, 
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Fig.  541. — under  surface  of  the  cerebellum,  photographed.  (Quain.) 
{See  expL,  p.  325.) 


the  two  amygdal£e  or  tonsils.  The  uvula  is  a  somewhat  triangular  elevation,  placed 
between  the  two  ami/gdahe,  to  which  it  is  connected  by  a  narrow  ridge,  the  furrowed  band, 
lying  deeply  in  the  valley,  and  crossed  by  transverse  furrows.  In  front  of  the  foregoing,, 
but  more  spread  out  from  side  to  side,  is  the  Lobus  Noduli,  consisting  centrally  of  the 


nodule,  and,  on  either  side,  of  the  inferior  medullary  velum  and  the  flocoulup.  The 
nodule  is  the  narrow  pointed  extremit}^  of  the  uvula  ;  it  projects  into  the  fourth  ventricle. 


FtG.  542.— arbor  VIT^  and  CORri'S  BKXTATr.M. 

(Hirschfeld.) 


Fig.  543.— section  across  cerebellum  showing  position  of 

NUCLEI  IN  MEDULLARY  CENTRE.     (Stilling,  Qualn.) 


The  flocculus  is  a  prominent  tuft,  divided  into  several  laminiB,  and  situated  below  and 
behind  the  middle  peduncle  of  the  cerebellum.  It  is  connected  with  the  nodule  by 
a  thin  valvular  fold  of  white  substance,  the  inferior  medullary  velum,  which  is  continuous 
with  the  central  white  stem  of  the  cerebellum ;  the  inferior  medullary  velum  is  partly 
concealed  by  the  tonsil. 

The  antero-posterior  section  of  the  cerebellum  presents  the  well-known 
appearance  termed  the  arbor  vitae.  The  central  white  core,  or  corpus  trapezoides,  sends 
stems  to  the  various  lobules,  and  from  these  a  branch  is  given  off  to  each  folium.  Core,  stem, 
and  branches  are  surrounded  by  the  external  grey  matter. 

In  the  medullary  core  of  the  lateral  hemisphere  is  a  collection  of  grey  matter, 
the  corpus  dentatum.  This  much  resembles  the  olivary  nucleus  of  the  medulla.  On 
section  it  shows  a  thin  wavy  lamina  of  grey  matter  folded  upon  itself  so  as  to  form  a 


capsule  open  towards  the  mesial  plane,  and  from  which  issue  the  majoritv  of  the  hbres 
of  the  superior  peduncle.  There  are  also  three  other  smaller  masses  of  grey  matter  in  the 
medullary  core,  all  lying  just  internally  to  the  hilum  of  the  corpus  dentatum,  and  named 
the  nuclei  emboliformis.  globosus.  and  fastigii. 

Of  the  three  cerebellar  peduncles  which  enter  or  leaye  the  medullary  centre,  the 
viiddle  one  is  the  largest.  It  is  formed  by  the  transyerse  fibres  of  the  pons,  and  enters  the 
cerebellar  hemisphere  externally  to  the  two  others,  widely  separating  the  lips  of  the  great 
horizontal  fissure.  It  cons'sts  of  two  decussating  bundles  ;  one  is  derived  from  the 
upper  pontine  fibres,  and  radiates  towards  the  lower  part  of  the  cerebellar  hemisphere  : 
the  other  is  derived  from  the  lower  pontine  fibres,  and  radiates  towards  the  upper 
part  of  the  hemisphere.  The  superior  pednnrJe  is  mainly  derived  from  the  corpus  dentatum. 
Emerging  from  the  cerebellum  on  the  inner  side  of  the  middle  peduncle,  it  ascen  s 
towards  the  testes,  forming  part  of  the  roof  and  lateral  boundary  of  the  fourth  ventricle  : 
it  is  joined  to  its  feilow  by  the  valve  of  Vieussens.  The  inferior  peduncle,  or  restiform 
body  of  the  medulla  {see  note.  p.  SlSx),  emerges  from  the  white  matter  of  the  cerebellum 
between  the  two  others.  It  is  at  first  directed  forwards,  but  it  soon  curves  downwards 
and  inwards,  forming  the  lower  part  of  the  lateral  boundary  of  the  fourth  ventricle. 


Fig.  544. — mesial  section  of  entire  brain.    (Sappey,  Hirschfeld. ) 


9,  coi-pus  canosum,  with,  10  and  11,  its  beak  or  rostram,  and  12,  its  posterior  extremity  or 
spleniura,  the  latter  formiLg  the  upper  boundary  of  the  middle  portion  of  the  transverse  fissure  ;  18,septt:m 
lucidum  ;  14j  section  of  fornix,  with,  15,  its  anterior  crus  passing  down  in  front  of  the  foramen  of  Monro, 
16,  and  behind  the  anterior  commissure,  24,  to  the  coqDUS  albicans,  17,  in  which  it  twists  upon  itself  to 
re-ascend  to  the  optic  thalamus,  fonning  the  bundle  of  Vicq  d'Azyr  ;  19,  choroid  plexus  ;  22,  middle  or  grey 
commissure  on  inner  surface  of  optic  thalamus  ;  23,  tubercula  quadrigemina  ;  20,  pineal  gland,  with,  21, 
its  superior  peduncle  or  stria  pinealis  separating  the  inner  and  upper  surfaces  of  the  optic  thalamus  :  just 
below  and  in  front  of  the  pineal  gland  and  the  commencement  of  its  peduncle  is  the  section  of  the  posterior 
commissure  ;  2S,  arbor  vitse  of  cerebellum  ;  26,  valve  of  Vieussens;  27,  fourth  ventricle;  25,  aqueduct  of 
Syh  ius  ;  30,  31,  32,  tuber  cinereum,  with  the  inftmdibulum  and  pituitarj-  body,  and  the  section  of  the  op  ic 
nerve  ;  33,  34,  section  of  pons  and  medulla. 


EXPLANATION  OF  FIGURES  537  AND  541. 

Fig.  537  :  I.e.,  lobulus  centralis;  a.l.c,  ala  lobuli  centralis;  m.,  cuimen  monticuli ;  l.m.,  lobus 
culminis  ;  ci.,  clivus  ;  LcZ.,  lobus  clivi ;  Z.cac,  lobus  cacuminis  ;  ^.i.,  lobiis  tuberis  ;  6-.^>.-c.,  sulcus  post - 
centralis  ;  s.iJV.-d.,  sulcus  precli^■alis  ;  H.p.-cL,  sulcus  postclivali*  ;  /./;.,  f.h.,  flssura  horizontalis  magna. 


Fig.  .541  :  I,  lingnla  ;  I.e.,  lobulus  centralis  ;  a. I.e.,  ala  lobuli  centralis  ;  !<.p.-c.,  sulcus  postcentralis ; 
v.m.s<.,  velum  medullare  superius  ;  'p.^.c,  pcdunculus  cerebelli  superior;  p.c,  pedunculi  cerebelli  medius 
et  inferior  ;  a,  nodulus  ;  v.in.i.,  velum  medullare  inferius  ;  p.Ji.,  pedunculus  flocculi ;  fl.,  flocculus  ;  u., 
uvula  ;  am.,  amygdala  ;  pi/.,  pyramis  ;  l.biv.,  lobus  biventralis  ;  t.v.,  tuber  \alvula3  sen  posticum  ;  l.t., 
lobus  postero-inferior ;  l.gr.'^,  lobulus  gracilis  anterior;  i.^r. -,  lobulus  gracilis  posterior;  s.pr.-gr.,  su]cn>i 
pregracilis  ;  s.i.-gr.,  sulcus  intra-gracilis  ;  ^.p.-yr.,  sulcus  postgracilis  ;  f.h.,  fissura  horizontalis  magna. 

The  vallecula  has  been  somewhat  opened  out  to  disjilay  the  parts  of  tlie  lower  worm. 
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THE  FOURTH  VENTRICLE. 


Khomboidal  cavity  prolonged  into  two  lateral  recesses,  which  is  bounded  by  the  medulla 
oblongata  &  mesocephalon  below  &  in  front  and  the  cerebellum  above  &  behind,  and 
closed  in  inferiorly  by  a  layer  of  pia  mater  &  epithelium,  the  tela  choroidea.  Presents 

FLOOR  -  Lozenge-shaped,  oblique    downwards  &  backwards ;  covered   by  a  stratum  of  grey 
matter,  from  the  cells  in  which  there  arise  several  of  the  cranial  nerves,  AvhoUy  or 
in  part;  bounded  on  either  side  below  by  the  posterior  pyramids  &  restiform  bodies,*  and 
above  by  the  processus  e  cerebello  ad  testes.    Presents  the  following  parts, 
which  give  rise  to  the  appearance  termed  the  calamus  scriptorius :  - 
PosTERO-MEDiAN  FissuRB  -  Continued  above  into  the  aqueduct  of  Sylvius  or  iter  a  tertio 
ad  quartum  ventriculum,  below  into  the  ventricle  of  Arantius  or  upper  ex- 
panded part  of  the  central  canal  and  into  the  postero-median  fissure  of  the  cord. 
Stri^  Acustic^  ; 

Fovea  Inferior,  with  the  Trigona  Hypoglossi  &  Vagi,  &  the  Tdberculum  Acusticum; 
Fovea  Superior,  with  the  Eminentia  Teres,  &  Locus  Cceruleus. 

ROOF  —  Formed  above  by  the  superior  peduncles  of  the  cerebellum  &  the  valve  of  Vieussens| 
below  by  the  tonsils,  the  inferior  vermiform  process  with  the  uvula,  the  nodule,  an( 

the  inferior  medullary  velui 

LATERAL  BOUNDARIES  ~  Formed  by  the  superior  peduncles  of  the  cerebellum  abov( 

and  by  the  diverging  restiform  bodies  &  posterior  pyramids  below^ 

UPPER  EXTREMITY  -  Presents  the  opening  of  the  aqueduct  of  Sylvius  or  iter  a  teriio 

quartum  ventricului 

LOWER  EXTREMITY  -  Presents  an  opening  in  the  tela  choroidea,  the  foramen  of  Magendie,' 
situated  opposite  the  apex  of  the  calamus  scriptorius.  There  is  another  smaller  opening 
at  the  extremity  of  each  lateral  recess,  the  foramen  of  Key  &  Retzius.  Through  these 
openings  the  ventricular  cavities  of  the  brain  communicate  with  the  subarachnoidean 
space  of  the  brain  &  cord. 

Choroid  Plexuses  of  4th  Ventricle  -  Vide  intra-cerebral  portion  of  the  pia  mater,  p.  306. 

■  Advanced  ajiatomists  would  put  it  "cuneate  fasciculi  below  and  restiform  bodies  above."  {See  note,  p.  348x.)' 
But  there  is  no  outward  demarcation  visible  warranting  the  distinction  and  the  two  names  in  regard  to  dissection|| 
anatomy.    A  leading  anatomist  gets  over  the  difficulty  by  picturing  the  medulla,  not  of  the  adult,  but  of  the  foetus. 


Floor  and  Lateral  Recesses  of  the  Fourth  Ventricle.* 


The  strice  acusticoi  divide  the  floor  of  the  4th  ventricle  into  two  triangles,  a  lower 
one  and  an  upper  one.  They  emerge  from  about  the  middle  of  the  postero-median 
fissure,  and  pass  out  to  the  lateral  recesses,  crossing:  the  most  prominent  part  of 
the  tuberculum  acusticum.  They  appear  to  join  the  large  outer  root  of  the  auditory 
nerve,  but  some  are  believed  to  pass  on  to  the  flocculus. 

The  INFERIOR  TRIANGLE  presents  towards  its  middle  a  depression  triangular  iu  shape, 
the  in  ferior  fovea.  The  fovea  has  its  apex  directed  upwards,  reaching  to  the  strijB  ;  its  base 
is  turned  downwards,  and  is  prolonged  into  two  grooves  or  limbs  passing,  the  inner  one 
downwards  and  inwards,  the  outer  one  downwards  and  out- 
Avards.  By  the  fovea  and  its  limbs  the  inferior  triangle  is 
thus  divided  into  three  triangular  are*  of  nearly  equal  size. 

The  area  between  the  two  limbs  is  somewhat  darker  in 
colour  than  the  neighbouring  parts,  and  is  called  the  ala 
cinerea,  or  trigonum  vagi :  It  contains  the  principal  nucleus 
of  the  pneumogastric  nerve,  and  also,  quite  inferiorly,  a 
portion  of  the  nucleus  of  the  spinal  accessory  nerve. 

Internally  to  the  inner  limb  of  the  fovea,  between  it  and 
the  lower  part  of  the  postero-median  fissure,  is  an  area  lighter 
in  colour  termed  the  ala  alba  interna,  or  trigonum  hypoglossi. 
This  corresponds  both  to  the  upper  part  of  the  tract  of  cells 
which  form  the  nucleus  of  the  hypoglossal  nerve,  and  also  to 
the  lower  part  of  the  fasciculus  teres,  or  intrapontine  portion 
of  the  facial  nerve. 

Externally  to  the  outer  limb  of  the  fovea  is  another 
lighter  area,  the  ala  alba  externa,  physiologically  designated 
the  tuberculum  acusticum  :  The  upper  part  of  this,  the  part 
lying  close  to,  -  and  prolonged  somewhat  beneath  the  striae, 
and  to  near  the  lateral  recess  of  the  ventricle,  -  contains  the 
principal  auditory  nucleus  ;  the  lower  part  contains  the  upper 
prolongation  of  the  column  of  cells  which  form  the  principal  nucleus  of  the  glosso- 
pharyngeal and  pneumogastric  nerves. 

The  nuclei  of  the  hypoglossal  nerve  and  of  the  accessory  portion  of  the  spinal 
accessory  are  prolonged  for  some  distance  into  the  grey  matter  of  the  cord,  the 
former  in  front  of  the  central  canal,  and  the  latter  behind  it. 

The  SUPERIOR  TRIANGLE  also  presents  a  triangular  depression,  the  fovea  superior,  lying 
in  a  line  with  the  inferior  fovea,  from  which  it  is  separated  by  the  tuberculum  acusticum 
and  the  strife.  Internally  t9  the  superior  fovea,  between  it  and  the  upper  part  of  the 
postero-median  ^roov^e,  is  an  elongated  eminence,  the  eminentia  teres,  situated  in  a 
line  with  the  trigonum  hypoglossi,  and  formed  in  part  by  the  ascending  intrapontine 
portion  of  the  facial  nerve.  The  fovea  is  prolonged  superiorly  into  a  shallow  dark 
depression,  the  locus  coeruleus,  corresponding  to  the  subjacent  substantia  ferruginea. 

In  the  superior  triangle,  just  above  the  strife,  and  close  to  the  postero-median  fissure, 
is  the  nucleus  of  the  6th  nerve.    Externally  to  this,  between  it  and  the  superior  fovea, 


Fig.  546. — floor  of  fourth 

VENTRICLE.    NATURAL  SIZE. 

'm.s.,  postero-median  fis- 
sure ;  str.,  striae  acusticae  ; 
l.r.,  lateral  recess  ;  i.f.,  ff>vea 
infei'ior ;  s.f.,  fovea  superior; 
a.c,  ala  cinerea,  or  trigonum 
vagi;  t.a.,  tuberculum  acus- 
ticum. (Quain.) 


*  These  two  pages  would  best  be  read  in  conjunction  with  the  account  of  the  deep  origins  of  the 
cranial  nerves  given  at  the  beginning  of  this  volume,  pp.  152k  to  152t. 


is  the  nucleus  of  the  7th  nerve,  but  more  deeply  situated  {see  p,  152m).  Directly- 
above,  and  in  a  line  with  the  nucleus  of  the  7th  nerve,  in  the  upper  narrowing  part 
of  the  floor,  is  the  motor  nvclevs  of  the  5th  nerve,  also  somewhat  deeply  situated. 
Higher  up  still,  on  the  floo'-  of  the  aqueduct  of  Sylvius,  are,  anteriorly,  the  nucleus  of 
the  3rd  nerve,  and,  posteriorly,  the  nucleus  of  the,  4:th  nerve.  Just  externally  to  these 
nuclei,  is  the  nucleus  of  the  descending  root  of  the  5th  nerve  (upper  sensory  nucleus). 

Besides  the  above,  the  5th  nerve  has  two  other  nuclei,  one  (middle  sensory  nucleus) 
situated  in  the  formatio  reticularis  externally  to  the  motor  nucleus,  and  another 
(corresponding  to  the  ascending  root)  in  the  substantia  gelatinosa  of  Rolando  as  it  caps 
the  posterior  horn  of  the  grey  matter  in  the  lower  part  of  the  medulla  and  upper  part  of 
the  spinal  cord,    (See  Figs.  358i  &  j.) 

The  main  nucleus  of  the  auditory  nerve  is  in  the  acustic  tubercle  above  described, 
from  which  there  mainly  arise  both  the  deep  root,  which  passes  to  the  inner  side  of  the 
superior  peduncle  of  the  cerebellum,  and  the  superficial  root,  which  crosses  the  peduncle 
externally.  Tliere  is  a  small  accessory  auditory  nucleus  at  the  point  of  junction  of  the  two 
roots,  just  in  front  of  the  peduncle  ;  there  are  also  some  multipolar  cells  in  the  midht  of 
the  fibres  of  the  superficial  root. 

At  the  widest  part  of  the  '^4th  ventricle  there  is  a  small  lateral  recess  extending 
over  the  upper  part  of  the  restiform  body. 


Fig.  547. — nuclei  on  floor  of  fourth  vkntricle.  (Quain.) 

{See  larger  diagram  and  explanation,  pp.  152k 
to  152t.) 


Fig.  548. — medulla,  pons,  crura  cerebri,  and  other  central  parts  of  the  brain,  showing  apparent 

ORIGINS  OF  THE  CRANIAL  NERVES,  THE  SECOND  AND  THE  FOURTH  EXCEPTED.     (Allen  ThomSOn,  Quain.) 

The  nerves  are  marked  in  Roman  figures,  I.  to  IX.,  according  to  Willis's  classification.  II.,  optic 
nerve,  with  the  optic  tract,  II.',  and  the  internal  and  external  geniculate  bodies,  i,  e  ;  III.,  third  nerve  or 
motor  oculi  ;  IV.,  fourth  nerve,  trochlearis  or  patheticus  ;  V.,  the  two  roots,  anterior  small  or  motor,  and 
posterior  large  or  sensory,  of  the  fifth  nerve  ;  VI.,  sixth  nerve  ;  VII.,  facial  nerve,  with  the  auditory  nerve, 
marked  h,  to  its  outer  side;  VIII.,  pneumogastric  nerve,  with  the  glosso-pharyngeal  nerve,  marked  a, 
above  it,  and  the  spinal  accessory  nerve,  marked  h,  below  it ;  pa,  anterior  pyramid  ;  o,  olivary  body. 
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THE  MESOCEPHALON  —  (Surface  Anatomy)  I 

Is  the  connecting  link  between  the  cerebrum,  cerebellum,  &  medulla  oblongata.    It  consists  of :  -  ■  ; 

Pons  Varolii  or  Tuber  Annulare,  Avith  the  superficial  &  deep  transverse  fibres  of  the  Middim  V 

Peduncles  of  the  CerehelluiirM  ■, 

Crura  Cerebri,  divided  into  under  or  fasciculated  portion  and  up])er  part  or  tegmentum  ;  ■  . 

Inferior  Peduncles  of  the  Cerebellum,  and  Superior  Peduncles  with  the  Valve  of  Vieussens  ;  H 
Tahercula.  Qaadrigemina  &  Pineal  Gland.  Ik 

Pons  Varolii  or  Tuber  Annulare  -  Broad  transverse  band  of  white  fibres  which  arch  like  a  bridg|[i 
from  one  hemisphere  of  the  cerebellum  to  the  other,  forming  laterally  the  middle  peduncles 

of  the  cerebellum.    Presents : 

Under  Sukface  -  Marked  by  a  median  shallow  groove  occupied  by  the  basilar  artery,  and  due  to 
the  prominence  on  either  side  of  the  middle  line  resulting  from  the  prolongation  of  the 
pyramids  underneath  the  transverse  fibres.    Gives  off  laterally  the  two  roots,  anterior  small 
or  motor,  posterior  large  or  sensory,  of  the  5th  pair  of  cranial  nerves 
Upper  Border  -  The  most  prominent  &  the  most  convex,  from  beneath  which  the  crura  cerebri 

are  seen  to  emerge. 

Lower  Border  -  Less  prominent  &  less  convex,  into  which  the  anterior  pyramids,  olivary  fasciculi, 
&  lateral  tracts  of  the  medulla  are  seen  to  penetrate,  and  from  the  anterior  aspect  of  which 
the  6th  cranial  nerves  are  sometimes  given  off.  -  Laterally  the  pons  Varolii  is  continued  into 

the  two 

Middle  Peduncles  of  the  Cerebellum  or  Crura  Cerebelli  -  Which  form  its  two  lateral  portions. 

Crura  Cerebri  -  Two  thick  cylindrical  or  slightly  flattened  bundles  of  white  fibres  about  |  of  an  in^h  long 
&  rather  wi('er  in  front  than  behind,  which  emerge  from  the  anterior  border  of  the  pons  and 
pass  forwards  &  outwards  to  the  corpora  striata  &  optic  thalami.  They  are  crossed  externally 
by  the  4th  nerve  &  inferiorly  by  the  optic  tract,  the  anterior  border  of  which  latter  is  slightly 
adherent  to  them.  Their  inner  border  bounds  posteriorly  the  interpeduncular  space,  and  ! 
presents  a  slight  groove,  the  sulcus  oculomotorius^  from  which  arises  the  3rd  nerve,  and  which 
separates  internally  the  inferior  portion  of  the  crus,  pes  or  crusta,  from  the  upper  portion, 
or  tegmentum.    There  is  a  similar  groove  on  the  outer  side.    These  groves  correspond  to  the 

locus  niger. 

Inferior  Peduncles  of  the  Cerebellum  or  Processus  e  Cerebello  ad  MeduUam  -  Two  thick 
bundles  of  white  fibres  which  descend  from  the  inner  &  under  part  of  the  cerebellum  to  the 
back  of  the  medulla,  where  they  join  the  processus  cuneati.  They  form  the  lower  part  of  the 
lateral  boundary  of  the  4th  ventricle.  They  are,  from  the  dissector's  point  of  view,  the  two 
restiform  bodies  described  from  above  downwards,  instead  of  being  described,  as  previously, 

from  below  upwards. 

Superior  Peduncles  of  the  Cerebellum  or  Processus  e  Cerebello  ad  Testes  -  Two  thick 
bundles  of  white  fibres  which  ascend  from  the  upper  &  inner  part  of  the  cerebellum  to  the 
testes,  forming  part  of  the  roof  &  of  the  lateral  boundary  of  the  4th  ventricle.    They  are 

connected  together  by  the 

Valve  of  Vieussens  -  Thin  transparent  lamina  of  white  matter  narrow  in  front,  where  it  presents  a  slight; 

median  ridge,  the  frenulum,  and,  on  either  side  of  this,  the  roots  of  the  4th  nerve,  broader 
behind,  where  it  is  continued  into  the  under  surface  of  the  superior  vermiform  process  and 
is  crossed  by  the  lingula,  which  is  formed  by  a  few  transverse  bands  of  grey  matter  prolonged 
upwards  from  the  cerebellum.    It  forms  the  roof  of  the  aqueduct  of  Sylvius  &  a  part 

of  the  roof  of  the  4th  ventricle. 
Tubercula  Quadrigemina  -  Four  small  rounded  eminences  separated  by  a  crucial  depression,  and  ; 

situated  below  the  posterior  extremity  or  splenium  of  the  corpus  callosum,  the  velum  inter- 
positum  intervening,  above  &  behind  the  posterior  covnmissure  &  the  3rd  ventricle,  above  & 
in  front  of  the  superior  peduncles  of  the  cerebellum  &  the  valve  of  Vieussens. 
Anteriok  or  Nates  -  Are  larger,  darker,  slightly  oblong  from  before  backwards,  and  connected 
with  the  external  geniculate  body  &  the  commencement  of  the  optic  tract  hy  broad  white 

bands,  the  anterior  or  superior  brachia. 
Posterior  or  Testes  -  Are  smaller,  lighter  in  colour,  more  exactly  rounded,  and  connected, - 
apparently,  at  least  (see  note,  p.  315),  -  with  the  infernal  gernculate  bod//  &  the  commencement 
of  the  optic  tracts  by  narrower  bands,  the  posterior  or  inferior  brachia. 
Pineal  Gland  or  Conarium  -  Small  conical  reddish-grey  body  situated  between  the  nates,  retained  in 
position  by  a  fold  of  pia  mater  derived  from  the  under  surface  of  the  velum  interpositum, 
and  connected  with  the  remainder  of  the  cerebrum  by  means  of  a  few  transverse  fibres 
belonging  to  the  posterior  commissure,  and  also  by  means  of  its 
Peduncles,  which  run  forwards  over  upper  &  inner  part  of  optic  thalami  to  anterior  crura  of  fornix, 

with  which  they  unite. 

The  pineal  gland  consists  of  a  number  of  follicles  joined  together  by  a  little  connective 
tissue,  and  containing  a  transparent  viscid  fluid  and  a  quantity  of  gritty  sabulous  matter,  the 

acervulus  cerebri. 


Figs.  549  &  550.— under,  surface  of  iMEDULLA  &  wesocephalon.    (Sappey,  Hirschfeld.) 

1.  pons  varolii,  continued  on  either  side  into  the  middle  peduncles  of  the  cerebellum,  3;  2, 
superficial  origin  of  the  fifth  nerve  ;  4,  medulla  oblongata ;  5,  anterior  pyi-amid ;  6,  olivary  body ;  7, 
tubercle  of  Rolando  ;  8,  lateral  tract ;  9,  crura  cerebri ;  10,  corpora  geniculata  &  optic  tracts. 

Fig.  550. — the  mesocephalon  and  medulla  seen  from  behind,  showing  the  three  pairs  ok  cerebellar 
PEDUNCLES.  (Hirschfeld,  Sappey,  Quain.) 
The  three  cerebellar  peduncles  are  cut  short  on  the  left  side  ;  on  the  right  side  the  hemisphere  is 
cut  away  obliquely,  so  as  to  show  its  connections  with  the  superior  and  inferior  peduncles.  1,  postero- 
median groove  on  floor  of  fourth  ventricle  ;  2,  auditory  striae  emerging  therefrom  about  the  middle  of  the 
ventricle ;  3,  inferior  ijeduncle  or  restiform  body  ;  4,  funicules  gracilis  ;  5,  superior  peduncle  ;  on  the  right 
side  the  dissection  shows  the  superior  and  inferior  peduncles  crossing  each  other  as  they  enter  the  central 
white  substance  of  the  cerebellum  6,  fillet ;  7,  lateral  grooves  separating  the  crusta  and  tegmentum  of  the 
crura  cerebri  ;  8,  tubercula  quadrigemina. 

The  term  "'Pons  Varolii"  is  now  used  in  two  different  senses,  (1)  as  signifying  the 
broad  transverse  band  of  white  fibres  which  arch  like  a  bridge  from  one  hemisphere 
of  the  cerebellum  to  the  other :  this  is  the  original  meaning  of  the  term  as  used  in 
dissectional  Anatomy  ;  and  (2)  as  a  comprehensive  designation  of  the  ensemble  of  the 
connective  link  between  the  cerebrum,  cerebellum,  &  medulla  oblongata.  In  the  Tablets 
proper,  which  deal  with  dissectional  Anatomy,  the  term  "  Pons  Varolii"  is  restricted  to  its 
original  and  obvious  meaning,  and  the  term  "  Mesocephalon  "  has  been  adopted  in  substi- 
tution for  the  same  as  used  in  its  wider  sense.  In  the  Notes  on  structural  Anatomy  the 
term  "  Pons  Varolii  "  has  been  used  in  its  more  comprehensive  sense. 

It  is  hoped  that  the  term  "Mesocephalon"  will  not  be  confounded  with  the 
apparently  somewhat  similar  term  of  embryological  signilicance,  "Mesencephalon."  The 


Mesocephalon  includes  both  (1)  the  Pons  Varohi  and  the  crura  cerebelli  which  belong  to 
the  Epencephalon,  and  (2)  the  pineal  ^dand,  which  belongs  to  the  Thalamencephalou 
(see  Development  of  the  Brain,  p.  348rr). 


Fig.  552.— Corpora  geniculata  and  tubercula  quadrkjhmina,  with  the  origins  of  im: 

OPTIC  TRACT.  (Testut.) 

{See  p.  228d  ;  see  expl.  of  figure,  p.  348vv.) 
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COVERINGS    OF    THE    BRAIN    AND  CORD; 
LARGE  VESSELS. 


{See  Minute  Vascularisation  of  the  Brain,  page  348y.) 


•634: 


COVERINGS  of  the  BRAIN  &  CORD— 1st  Tablet. 


The  immediate  coverings  of  both  are  three  iu  number,  and,  though  presenting  marked  differences, 

they  bear  the  same  names,  dura  mater,  arachnoid,     pia  mater. 


THHj    dura    mater  —  Is  a  thick,  dense,  fibrous  membrane,  which  is  lined  internally 

by  the  parietal  layer  of  the  arachnoid. 

Dura  Mater  of  the  Brain  -  Forms  the  internal  periosteum  of  the  skull;  it  is  pro- 
longed round  ail  the  cranial  nerves,  blending-  virith  their  sheaths  and  becoming 
at  their  point  of  exit  continuous  v^'ith  the  pericranium ;  it  is  also  prolonged  into 
the  orbit. 

Its  outer  surface  is  rough  &  fibrillated  ;  it  is  most  adherent  opposite  the  sutures  ati 
the  base  of  the  skull,  and  presents  superiorly  numerous  glandulae  Pacchionii. 

Its  inner  surface  is  smooth  ;  it  sends  three  processes  inwards,  the  falx  cerebri  and 
the  tentorium  &  Jalx  cerebelli,  in  the  attached  margins  of  which  processes  are  re- 
pectively  contained  the  superior  longitudinal,  the  lateral  &  superior  petrosal,  & 
the  occipital  sinuses,  the  falx  cerebri  having  also  the  inferior  longitudinal  sinus 
in  its  free  margin. 

Its  arteries  are  derived  from  the  middle  &  small  meningeal,  and  from  the  meningeal 
branches  of  the  anterior  &  posterior  ethmoidal,  internal  carotid,  ascending  pharyn- 
geal, occipital  &  vertebral,  which  arteries  however  supply  principally  the  bones 
of  the  skull.  Its  veins,  with  the  exception  of  the  two  which  accompany  the  middle 
meningeal,  join  with  the  diploic  veins  and  open  into  the  sinuses.  -  Its  nerves  are 
small  branches  from  the  fourth  cranial  nerve,  the  Casserian  ganglion,  the  ophthal- 
mic branch  of  the  fifth,  the  eighth,  &  the  sympathetic. 

Dura  Mater  of  the  Cord  -  Differs  from  that  of  the  brain  in  that  it  does  not  form  the 
internal  pei  iosteuui  of  the  bodies  &  laminae  of  the  vertebrae,  which  periosteum  is  a 
distinct  fibrous  membrane  separated  from  the  dura  mater  by  loose  areolar  tissue 
&  by  a  plexus  of  veins,  in  that  it  sends  no  prolongations  inwards,  contains  no 
sinuses,  and  forms,  especially  in  the  cervical  &  lumbar  regions,  but  a  loose  sheath 
round  the  cord  and  the  roots  of  the  spinal  nerves. 
It  is  attached  superiorly  Xo  the  circumference  of  the  foramen  magnum,  and  anteriorly 
it  is  slightly  adherent  along  its  whole  length  to  the  posterior  common  ligament 
of  the  spine. 

Laterally  when  viewed  from  within,  it  is  seen  to  give  attachment  to  the  processes  of 
the  ligamentum  detiticulatum,  and  to  present  a  double  series  of  foramina  for  the 
passage  of  the  anterior  &  posterior  roots  of  the  nerves;  when  viewed  from  ivithout 
it  is  seen  to  form  a  separate  sheath  to  the  roots  of  the  nerves  as  far  as  their  point 
of  junction,  and  then  to  be  continued  upon  the  nerves,  forming  part  of  their 
neurilemma. 

Opposite  the  termination  oj  the  cord  it  blends  with  the  pia  mater  to  form  the  ligamen- 
tum centrale,  which  passes  down  to  the  back  of  the  coccyx,  and  which,  in  its  upper 
part,  contains  the  filiform  prolongation  of  the  grey  matter  of  the  cord  termed  the 
filum  terminale. 

N.B.— The  above  is  not  quite  the  present  classical  description  of  the  dura  mater.    See  note,  p.  348c. 
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COVERINGS  of  the  BRAIN  &  GORD-~2nd  Tablet. 


THE  ARACHNOID 

Surrounds  the  brain  &  cord,  from  which  it  is  separated  by  the  sub-arachnoidean  space. 

Visceral  Layer  of  the  Arachnoid  of  the  Brain  —  On  the  upper  surface  of  tho 

hemispheres  it  is  thin  &  transpaient,  and  passes  over  the  convolutions  without 
dipping  into  the  sulci.  -  At  the  base  of  the  brain  it  is  thicker  and  slightly  opaque. 
Crossing  from  side  to  side  between  the  two  temporo-sphenoidal  lobes  and  between  the 
two  hemispheres  of  the  cerebellum  &  the  medulla  oblongata,  it  bounds  inferiorly  the 
anterior  posterior  subarachiioidean  spaces. 
It  is  reflected  round  the  cranial  nerves  in  the  shape  of  loose  sheaths  as  far  as  their  point 
exit  from  the  skull,  where  it  becomes  continuous  with  the  parietal  layer. 

Visceral  layer  of  the  Arachnoid  of  the  Cord  —  Forms,  especially  in  the  lower  part, 

but  a  loose  sheath  round  the  cord  &  the  roots  of  the  nerves. 
This  sheath  is  single  round  the  two  roots  of  each  spinal  nerve,  and  is  continued  as  far  ai5 
their  exit  from  the  dura  mater  J  the  arachnoid  is  also  reflected  over  the  processes  of 
the  ligamentum  denticulatum. 

THE  SUBARACHNOIDEAN  SPACE 

Is  comprised  between  the  pia  mater  &  the  visceral  layer  of  the  arachnoid,  and  contains 
the  cerebro-spinal  fluid.  It  usually  communicates  with  the  general  ventricular  cavity 
of  the  brain  by  an  opening  in  the  layer  of  pia  mater  which  bounds  the  fourth  ventric>' 
inferiorly. 

It  is  narrow  on  the  surface  of  the  hemispheres,  but  is  greatly  expanded  both  at  the  base 
of  the  brain  in  the  situation  of  the  anterior  &  posterior  subarachnoidean  spaces,  and 
also  round  the  spinal  cord. 

It  is  crossed  by  numerous  fibrous  bands  in  the  situation  of  the  base  of  the  brain  and  at 
the  upper  part  of  the  back  of  the  cord,  and  is  partly  subdivided  by  an  incomplete 
membranous  septum  which  connects  the  arachnoid  with  the  pia  mater  opposite  the 
posterior  median  fissure. 

^^•B.— The  above  is  not  the  present  classica  description  of  the  Arachnoid.    See  note,  p.  348e, 


COVEBINGS  of  the  BRAIN  &  CORD— 3rd  Tablet. 


THE  PIA  MATER 

On  the  cerebrum  &  cerebellum  the  pia  mater  is  a  delicate  areolar  membrane,  very  thin  A 
rascular.  It  is  thick,  dense,  and  but  slightly  vascular,  on  the  pons,  the  crura  cerebri  &  the 
cord.  i 

It  is  everywhere  intimately  adherent  to  the  nervous  substance;  it  dips  down  between  the' 
convolutions  of  the  cerebrum  and  the  laminae  of  the  cerebellum,  and  passes  into  the  ante- 
rior and  posterior  median  fissures  of  the  cord ;  it  is  prolonged  upon  the  nerves  and  their 
roots. 

The  pia  mater  of  the  brain  penetrates  into  the  ventricular  cavities  through  the  transverse 
fissnre,  and  forms  the  velum  interpositum  and  the  choroid  plexuses.  -  It  usually  presents 
an  opening  at  the  lower  extremity  of  the  fourtlr  ventricle,  by  which  opening  the  subarach- 
Koidean  space  of  the  brain  &  cord  communicates  with  the  ventricular  cavities  of  the  brain. 

The  pia  mater  of  the  cord  presents  anteriorly  the  linea  splendens,  a  whitish  longitudinal  fibrougj 
band,  and  laterally,  the  ligamentum  denticulatum.     This  latter  descends  along  the  whole  . 
length  of  the  side  of  the  cord  between  the  anterior  &  the  posterior  roots  of  the  nerves;  its 
outer  edge  is  denticulated;  the  denticulations,  about  twenty-two  in  number,  cross  the^ 
.?ubarachnoidean  space  with  the  arachnoid  reflected  over  them,  and  become  attached  to 
the  dura  mater  in  the  intervals  of  the  successive  pairs  of  spinal  nerves.    The  first  denticu«J 
lation  is  situated  opposite  the  foramen  magnum,  between  the  vertebral  artery  &  the  hypo-f 
glossal  nerve.  — Opposite  the  termination  of  the  cord  the  pia  mater  blends  with  the  dura 
mater  to  form  the  ligamentum  centrale,  whifb  latter  passeo  down  to  the  back  of  the  coccyx, 
and,  in  its  upper  part,  contains  the  filiform  prolongation  of  the  grey  matter  of  the  cord| 
termed  the  filum  terminale. 


*  The  forame»  of  Magendie. 


Fig.  553.-THK  dura  mater  with  the  kerves  piercing  it,  and  the        Fig.  o54.-membraxes  of  the  spinal 
VENOUS  SINUSES.   (Sappey.)  (See  expl.,  p.  348vv.)  cord.    (Gray  ) 


Fig.  555.— the  superior  occipital  foramen. 
(Hirschfeld,  Macalister.)  (See  expl.,  p.  3i8vv.) 


Fig.  556.— section  of  cord  axd  membrane, 
(Gray.) 
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ARTERIES  of  the  BASE  of  the  BRAIN. 


A.re  the  anterior  &  middle  cerebral  branches  of  the  internal  carotid  and  the  posterioi 
cerebral  of  the  basilar,  which  are  joined  together  by  the  anterior  &  posterior 

communicating. 

Unterior  Cerebral  -  Anterior  &  smaller  of  the  branches  of  bifurcation  of  internal  carotW 

opposite  inner  extremity  of  fissure  of  Sylvius. 
Forwards  &  inwards  towards  longitudinal  fissure,  being  connected  with  each  other  bv 

Anterior  Co:.imunicating,  -  A  small  branch  about  two  lines  in  length. 
Round  genu  and  along  upper  surface  of  corpus  callosum,  and  join  with  posterior  cero- 
bral.    Give  ofi"  small  branches  to  anterior  perforated  space  and  to  inner  & 

under  surfaces  of  frontal  lobe. 
Iblidd.le  Cerebral -"^^^^  larger  of  the  two  terminal  branches  of  internal  carotid. 

Forwards  &  outwards  along  fissure  of  Sylvius,  giving  twigs  to  anterior  perforatef^ 
space,  and  divides  into  branches  to  pia  mater  of  frontal,  parietal  &  temporo. 
sphenoidal  lobes,  and  to  central  lobe  or  Island  of  Reil.  -  Sometimes  gives 

off  anterior  choroid. 

Posterior  Communicating  -  Very  variable  in  size. 

From  back  part  of  internal  carotid  just  before  its  bifurcation.  I 
Backwards  parallel  to  its  fellow,  and  inosculates  with  posterior  cerebral.  % 

Posterior  Cerebral -Two;  terminal  branches  of  basilar. 

Forwards  and  outwards  for  a  short  distance  giving  numerous  branches  to  posterio* 

perforated  space,  and  join  posterior  communicatiii|j. 
Backwards  &  outwards  on  crura  cerebri  in  front  of  3rd  nerve,  and,  curving  slightly 
inwards,  divide  into  numerous  branches  to  inner,  under,  &  outer  surfaces 
of  occipital  lobe.    They  give  off  the  posterior  choroid. 

CIRCLE   OF   WILLIS  —  is  formed  in  front,  laterally  &  behind  respectively  by :  I 
Anterior  cerebral  arteries  joined  by  the  anterior  communicating,  H 
Trunks  of  internal  carotids  &  posterior  communicating,  jB 
Posterior  cerebral  &  basilar.  ^ 
Within  the  circle  of  Willis  are  comprised  from  before  backwards  the  laminfi 
oinerea,  optio  commissure,  tuber  cinereum  with  the  infundibulum,  corpora 

albicantia  &  posterior  perforated  apaow. 


Fig.  558. — arteries  of  the  base  of  the  brain  as  seen  from  below.  (Hirschfeld.) 


A,  B,  0,  D,  vertebral  arteries,  with  their  posterior  and  anterior  spinal,  and  posterior  inferior 
cerebellar  branches ;  E,  F,  G,  H,  the  basilar  artery  with  its  transverse  branches  (transverse  arteries  of 
the  pons),  and  its  anterior  inferior  cerebellar,  and  superior  cerebellar  branches ;  I,  J,  posterior  cerebral 
artery  with  its  posterior  choroid  branch  ;  K,  L,  M,  N,  O,  internal  carotid  artery  with  its  posterior 
communicating,  anterior  choroid,  middle,  and  anterior  cerebral  branches  ;  P,  the  anterior  communicating 
joining-  the  latter.  The  figure  shows  the  apparent  origins  of  the  3rd,  5th,  6th,  7th,  8th,  9th,  10th,  11th, 
12th  cranial  nerves,  and  the  anterior  root  of  the  first  spinal  nerve. 


Fig.  559. — arteries  of  the  base  of  the  brain  seen  from  the  side.  (Hirschfeld.) 

A,  B,  C,  D,  right  vertebral  artery  with  its  posterior  and  anterior  spinal,  and  posterior  inferior 
cerebellar  branches ;  E,  F,  G,  vertebral  artery  with  its  transverse  branches  (transverse  arteries  of  the 
pons),  and  its  anterior  inferior  cerebellar,  and  superior  cerebellar  branches ;  H,  I,  the  divided  right 
posterior  cerebral  artery  and  its  posterior  choroid  branch  ;  J,  posterior  communicating  artery  ;  K,  L,  M, 
left  internal  carotid  artery  with  its  middle  and  anterior  cerebral  branches. 

1,  inner  surface  of  the  hemisphere  showing  the  ramifications  of  the  anterior  and  posterior  cerebral 
arteries  ;  2,  corpus  callosura  ;  3,  septum  lucidum  ;  4,  fornix  ;  5,  inner  surface  of  the  optic  thalamus  showing 
section  of  middle  or  grey  commissure,  and,  a  little  in  front  of  this,  the  foramen  of  Monro  ;  6,  pineal  gland 
and  its  peduncles,  the  right  one  being  divided  ;  6,  tubercula  quadrigemina ;  8,  the  right  crus  cerebri 
divided ;  9,  pons  varolii  showing  apparent  origin  of  5th  nerve  ;  10,  medulla  oblongata  ;  11,  side  view  of 
cerebellum. 
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342  . 
SINUSES  of  the  DURA  MATER. 

Venous  cauals  fifteen  in  number,  and  more  or  less  triangular  in  shape,  the  outer  coat  of  which  is  formed] 
by  the  splitting  of  the  dura  mater,  while  their  inner  coat  is  a  continuation  of  the  inner  or  serous  coat 

of  the  veins.    They  are  divided  into:' 
PosTEEO- Superior  Group:  -  Superior  Longiludinal,  Inferior  Longitudinal,  Straight^  Lateral, 

Occipital,  all  converging  towards  the  Torciilar  Herophili 
Antero-Inferior  Group:  -  Cavernous^  Circular,  Transverse,  Superior  6^  Inferior  Petrosal,  all 

converging  towards  the  sella  turcica 

Superior  Longitudinal  Sinus  -  Commences  at  foramen  coecum,  through  which  it  frequently  commuu. 

icates  by  a  minute  branch  with  veins  of  Schneiderian  membrane  of  nose.  Runs  backwards  in  attach, 
ed  margin  of  falx  cerebri,  grooving  middle  line  of  frontal,  adjacent  borders  of  parietals  &  superior 
division  of  crucial  ridge  of  occipital,  and  opens  into  torcular  Herophili.  Numerous  fibrous  bands 
the  cho7'd(s  Willisii,  cross  inferior  angle  of  its  cavity,  and  the  glandules  Paccliionii  project  into  its 
base.  It  receives  the  superficial  veins  of  upper  part  of  hemispheres,  numerous  veins  from  diploe  & 
dura  mater,  and,  at  posterior  extremity  of  sagittal  suture,  the  parietal  veins  from  the  pericranium. 

Inferior  Longitudinal  Sinus  -  Sometimes  called  a  vein  on  account  of  its  cylindrical  form.  Follows 
posterior  part  of  free  margin  of  falx  cerebri,  and  opens  into  anterior  extremity  of  straight  sinus 
behind  the  venge  Galeni.    It  receives  several  small  veins  from  the  falx,  and  accasionally  a  few  from 

inner  surface  of  hemispheres. 

Straight  Sinus  -  Runs  downwards  &  backwards  in  line  of  junction  of  falx  cerebri  with  tentorium  cere. 

belli,  and  opens  into  torcular  Herophili.   Receives  venae  Galeni,  inferior  longitudinal  sinus,  inferior 
median  cerebral,  &  superior  cerebellar  veins.    A  few  fibrous  bands  cross  its  superior  angle. 

Occipital  Sinuses  -  Usually  two,  small,  contained  in  attached  margin  of  falx  cerebelli.     Arise  near  pos. 

terior  border  of  foramen  magnum  in  several  small  veins  which  communicate  with  posterior  longi- 
tudinal spinal  veins.    They  pass  backwards  &  upwards,  and  open  separately  or  together  into 

torcular  Herophili. 

Lateral  Sinuses  -  Two,  large.  Commence  at  torcular  Herophili;  pass  outwards  in  posterior  attached 
margin  of  tentorium  cerebelli  as  far  as  base  of  petrous  portion  of  temporal  bone,  grooving  occipital 
&  posterior  inferior  angles  of  parietals;  carve  downwards  &  inwards  grooving  mastoid  portion  of 
temporals  and  again  the  occipital  at  its  lateral  angles;  and  are  continued  into  the  internal  jagu- 
lar  vein  through  posterior  outer  or  larger  part  of  foramen  lacerum  posterius.  -  They  receive  the 
inferior  cerebral  &  inferior  cerebellar  veins  &  some  veins  from  the  diploe,  they  are  connected  to 
the  cavernous  sinus  by  the  superior  &  inferior  petrosal  sinuses,  and  they  communicate  through  tha 
mastoid  foramen  with  the  mastoid  &  posterior  condyloid  veins  of  the  pericranium.    The  right  one 

is  generally  somewhat  the  larger  of  the  two. 

Torcular  Herophili  -  An  irregular  expansion  of  the  posiero-superior  group  of  sinuses  pretty  nearly  cor- 
responding in  situation  to  the  external  occipital  protuberance,  and  formed  by  the  coalescence  of 
the  superior  longitudinal,  straight  &  occipital  sinuses,  which  pour  their  blood  into  it,  and  of  the 
lateral  sinuses,  which  convey  the  blood  from  the  torcular  to  the  internal  jugular  veins. 

Cavernous  Sinuses  -  Two  large  but  short  sinuses,  extending  on  either  side  of  sella  turcica  from  sphe. 

noidal  fissure  to  apex  of  petrous  portion  of  temporal  bone,  and  communicating  with  each  other 
through  circular  &  transverse  sinuses,  and  with  tho  lateral  sinuses  through  the  superior  &  inferior 
petrosal.  Their  cavity  is  intersected  by  numerous  fibrous  bands  &  small  vessels;  hence  their 
name.  Against  their  inner  wall,  separated  from  the  blood  by  the  lining  membrans  of  the  sinus, 
are  the  cavernous  portion  of  the  internal  carotid  artery,  the  6th  nerve,  &  the  carotid  &  cavernous 
plexuses  of  the  sympsthetic;  in  their  outer  wall  lie  from  above  downwards  &  from  within  outward  - 
the  3rd,  4th,  &  ophthalmic  nerves.    They  receive  tke  ophthalmic  &  anterior  inferior  cerebral  veins. 

Circular  Sinus  -  Placed  superficially  in  ring  of  dura  mater  which  surrounds  pituitary  body.  Receives 
small  veins  from  this  body,  adjacent  bone,  &  dura  mater,  and  communicates  on  either  side  witfe 
the  cavernous  sinus.    Its  posterior  half  is  generally  larger  than  the  anterior. 
Transverse  Sinus  -  Small  &  short.     Crosses  fore  part  of  basilar  groove,  connecting  cavernous  &  inferior 

petrosal  sinuses  of  one  side  to  those  of  the  other;  is  sometimes  double. 

Superior  Petrosal  Sinus  -  Small,  along  upper  border  of  petrous  portion  of  temporal  bone  in  anterior 
attached  margin  of  tentorium,  connecting  lateral  &  cavernous  sinuses  of  same  side.  Receiver 

inferior  cerebellar  &  inferior  lateral  cerebral  veins. 

Inferior  Petrosal  Sinus  -  Somewhat  larger  than  foregoing.    Along  groove  in  petro-occipital  suture, 

connecting  caverjaous  sinus  to  termination  of  the  lateral  in  jugular  foramen. 
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Fig.  561  —sinuses  of  the  dura  mater,  side  view. 


.LINING    MEMBRANE  OF  SINUS 


LINI 


Fig.  562.— plan  of  relative  position  of  structures  in  right  cavernous  sinus,  looked  at 
FROM  BEHIND.  (Gray.) 


Fifl.  563. — VIEW    FROM    BEHIND    OF    TUK    MEDt'LLA    OBLONGATA    AM)    .SI'IXAL    COUB.  WITH 

THE  THECA.    (Hii'schfeld,  Sappej',  Quain  ) 

The  dura-matral  sheath  has  been  opened  by  a  median  incision  and  is  stretched  to  either  side.  In 
the  upper  and  middle  parts,  A  and  B,  the  posterior  nerve-roots  have  been  removed  on  the  left  side  to  show 
the  lig-amentum  denticulatum.  1,  floor  of  fourth  ventricle  ;  2,  3,  4,  cerebellar  peduncles  ;  5,  clavus  ;  6,  7, 
8,  roots  of  glosso-pharynj>-eal,  vagus,  and  spinal  accessory  nerves  ;  9,  one  of  the  processes  of  the  lig-amentum 
denticulatum  ;  10,  11  (in  A),  line  of  entrance  of  the  posterior  roots  of  the  nerves,  or  po  tero-lateral  fissure  ; 
11  (in  B),  postero-inedian  fissure  ;  12,  ganglia  ;  13,  anterior  roots  ;  14,  spinal  nerve-trunk  dividing  into  its 
anterior  and  posterior  divisions  ;  15,  16,  fihun  terminale  ;  17,  cauda  equina. 

THE  SPINAL  CORD. 

The  spinal  cord  is  about  IS  inches  long,  and  extends  from  the  foramen  magnum 
to  tlie  lower  part  of  the  body  of  the  first  lumbar  vertebra,  or  upper  part  of  the  second. 
Above,  it  is  continued  into  the  medulla  oblongata:  below,  it  tapers  to  a  point  (conus 
Tuedullaris),  and  ends  in  a  slender  filament,  \\\^,fhim  tenmnak,  or  hgamentii/n  centralc. 

The  exact  position  of  the  lower  end  of  the  cord  varies  somewhat  according 
to  the  curvature  of  the  vertebral  column  ;  in  marked  flexion  the  end  of  theconl  is  slightlv 
raised,    In  the  fu;tus,  at  an  early  period,  the  cord  occupies  the  whole  length  of  the  vertebral 


canal  •  but.  after  the  third  month,  the  canal  and  the  roots  of  the  lumbar  and  sacral  nerves 
grow  more  rapidly  than  the  cord  itself,  so  that  at  birth  the  lower  end  of  the  cord  reaches 
only  to  about  the  third  lumbar  vertebra. 

The  cord  is  enclosed  in  a  sheath  (theca)  considerably  longer  and  larger  than  itself, 
formed  by  the  dura  mater,  and  separated  from  the  walls  of  the  vertebral  canal  by  venous 
plexuses,  and  a  good  deal  of  loose  areolar  tissue.  The  cavity  of  the  sheath  is  divided  by 
the  curtain-like  arachnoid  into  the  subdural  and  subarachnoid  spaces,  the  latter  occupied 
bv  cerebro-spinal  fluid.  Within  the  latter  space  the  cord  is  kept  in  position  by  the 
ligamentum  denticulatum,  and  by  the  roots  of  the  spinal  nerves  Avhich  pass  across  the 
space  from  the  surface  of  the  cord  towards  the  intervertebral  foramina. 

In  section  the  cord  is  nearly  circular,  especially  in  the  thoracic  region,  though 
somewhat  flattened  in  front  and  behind.  The  cord  is  not,  however,  of  uniform  diameter 
throughout,  but  presents  two  enlargements  -  an  upper  or  cervical  (brachial),  and  a  lower 
or  lumbar  (crural).  The  cervical  enlargement  is  of  greater  size  and  extent  than  the 
lumbar.  It  extends  from  the  upper  limit  of  the  cord  to  the  body  of  the  first  or  second 
thoracic  vertebra,  and  is  largest  opposite  the  fifth  or  sixth  cervical  vertebra.  The  lumbar 
enlargement  begins  at  the  tenth  thoracic  vertebra,  and  is  largest  opposite  the  twelfth  ; 
its  antero-posterior  diameter  is  more  nearly  equal  to  the  transverse  than  is  the  case  in  the 
cervical  enlargement. 

Fissures. — The  cord  is  partially  divided  into  right  and  left  halves  by  anterior 
and  posterior  median  fissures,  which  penetrate  the  greater  part  of  its  thickness.  The 
antero-median  fissure  is  the  wider,  but  shallower,  of  the  two,  and  contains  a  distinct  fold 
of  pia  mater.  It  is  bounded  anteriorly  by  the  anterior  or  white  commissure.  The  postero- 
median fissure  is  much  narrower,  but  penetrates  to  the  centre  of  the  cord ;  it  contains 
but  a  thin  process  of  connective  tissue  and  blood-vessels  prolonged  into  it  from  the  pia 
mater.    It  is  bounded  anteriorly  by  the  posterior  or  grey  commissure. 

A  well-marked  furrow,  th^  postero -lateral fissure,  is  seen  on  each  side  of  the  cord, 
corresponding  to  the  line  of  emergence  of  the  posterior  roots  of  the  spinal  nerves.  This 
divides  each  lateral  half  of  the  cord  into  anterior  and  posterior  portions,  of  which  the 
former  is  again  divided  into  two  by  the  line  of  attachment  of  the  anterior  roots.  The 
cord  thus  comes  to  be  parted  into  three  columns,  anterior,  middle,  and  posterior. 

In  the  cervical  region  a  slightly  marked  longitudinal  groove,  ihe.  fostero-ijiier- 
mediate  furrow,  runs  on  the  surface  of  the  posterior  column  near  to  the  postero -median 
fissure.  It  indicates  the  position  of  a  delicate  septum  of  coimective  tissue  passing  from 
the  pia  mater  into  the  posterior  column,  and  dividing  the  latter  into  2,  postero-median 
column,  or  column  of  Goll,  and  ?i,  postero- lateral  column,  or  column  of  Bwdach. 

White  Matter. — The  white  matter  increases  in  amount  from  below  upwards.  It 
completely  surrounds  the  grey  matter,  except  opposite  the  posterior  commissure  and 
opposite  the  apex  of  the  posterior  cornu  referred  to  below. 

Grey  Matter. — The  grey  matter  forms  a  fluted  column.  In  transverse  section,  it 
is  in  the  shape  of  the  letter  H.  On  each  side  there  is  a  crescentic  mass  shaped  somewhat 
like  a  comma  with  its  concavity  outwards,  and  the  convexity  of  which  is  joined  to  the 
convexity  of  the  opposite  side  by  the  posterior  or  grey  commissure.  This  latter  contains 
the  central  canal  of  the  cord. 

Each  crescentic  mass  is  divided  into  anterior  and  posterior  cornua.  The  anterior 
cornu  is  short  and  thick,  but  fails  to  reach  the  surface  of  the  cord.  Its  anterior  enlarged 
extriemity  is  the  caput  cornu ;  the  constricted  part  near  the  grey  commissure  is  the  cervix 


Figs.  564  &  565.— the  spinal  cord  and  its  relations  as 

SEEN  FROM  IN  FRONT  AND  FROM  BEHIND.     (Hirschf eld. ) 

(See  expl.,  p.  348vv.) 


cornu.  The  posterior  cormi  is  long,  narrow,  and  pointed,  its  extremity,  or  apex  cornu, 
nearly  reaching  the  bottom  of  the  postero-lateral  fissure.  The  slightly  enlarged  portion 
following  this  is  the  caput,  and  the  succeeding  constricted  part  is  the  cervix.  Capping 
the  apex  cornu  is  a  slightly  modified  semi-transparent  grey  matter,  the  subsiantia  gelitinosa 
of  Rolando.  In  the  thoracic  region,  especially  in  its  upper  part,  there  projects  from  the 
concavity  of  the  crescent,  nearly  opposite  the  grey  commissure,  the  lateral  cornu,  or 
ntermediate  process  of  Gowers.  Above,  in  the  cervical  region,  and  below,  in  the  lumbar 
region,  this  blends  with  the  anterior  cornu,  -  to  r'^app'^ar,  however  in  the  sacral  region. 
The  amount  of  the  grey  matter  is  everywhere  proportionate  to  the  size  of  the  nerve-roots 
given  off.    It  is  greatest  in  the  cervical  and  lumbar  enlargements. 

Spiyial  Nerves. — These  are  thirty-one  in  number  on  each  side,  eight  cervical  - 
counting  the  i?iib-occipital  nerve  -  twelve  dorsal,  five  lumbar,  five  sacral,  one  coccygeal. 
These  nerves  split  up  into  tlieir  anterior  and  posterior  divisions  immediately  beyond  the 
root-ganglion  below  referred  tf). 

Nerve-Roots. — For  each  nerve  these  are  two  in  number,  anterior  and  posterior. 
The  latter,  except  in  the  case  of  the  sub-occipital  nerve,  is  the  larger  of  the  two.  It  is 
marked  by  the  large  oval  root-ganglion,  situated  just  internal  to  where  the  two  roots  unite 
to  form  the  spinal  nerve-trunk. 

The  lower  lumbar  and  upper  sacral  nerve-roots  are  by  far  the  largest;  but  the 
sequence  rapidly  falls  in  regard  to  size,  the  two  lower  sacral  and  coccygeal  roots  being  the 
smallest  of  all.  The  cervical  nerve-roots  are  quite  small  to  begin  with,  but  they  rapidly 
increase  in  size  from  above  downwards.  The  roots  of  the  first  thoracic  nerve  are  large  ;  those 
which  succeed  them  are  relatively  small  and  uniform  in  size. 

The  upper  cervical  nerve-roots  are  short  and  horizontal ;  but  length  and  obliquity 
increase  from  above  downwards.  The  lower  dorsal,  lumbar,  sacral,  and  coccygeal  nerve- 
root^  descend  almost  vertically  for  a  considerable  distance,  forming  the  well-known  bundle 
termed  the  cauda  equina. 

Except  in  the  case  of  the  two  upper  cervical,  and  of  the  sacral  and  coccygeal 
nerves,  the  root-ganglia  lie  in  the  intervertebral  foramina  just  externally  to  the  point 
where  the  antfrior  and  posterior  roots  perforate  the  dura  mater  The  two  xxpper  cervical 
ganglia  lie  on  the  posterior  arch  of  the  atlas  and  the  laminae  of  the  axis  respectively.  The 
sacral  and  coccygeal  ganglia  lie  in  the  sacral  canal,  the  coccygeal  ganglion  occupying  about 
the  mid-point  of  the  corresponding  root. 

Fihim  Terminale.—'Y\\^  filum  terminale  lies  in  the  midst  of  the  long  lower  nerve- 
roots,  from  which  it  is  di&tingui>hed  by  its  glistening  appearance,  and  from  its  being- 
attached  10  the  apex  of  the  medullary  cone.  Opposite  the  second  or  third  sacral  vertebra 
it  pierces  the  tapering  tube  of  dura  n  ater.  receiving  an  investment  from  it;  it  ends  by 
blending  with  the  periosteum  on  the  back  of  the  coccyx  or  last  piece  of  the  sacrum.  The 
central  canal  of  the  cord  is  prolonged  in^o  it  for  about  half  its  length.  Nervous  elements 
can  be  traced  down  to  this  point.    Below  this  there  is  only  connective  tissue  found. 


NOTES   ON   THE    NEWER   MATTER:  — 


I. —  Coverings  of  the  Brain  and  Cord,  p.  348c. 

n.— Cerebral  Surface,  p.  348i. 
Lri,— Interior  of  the  Brain,  p.  348s. 
ly.— Minute  Vascularisation,  p.  348y. 

V^. — Cranio-Cerebral  Topography,  p.  348ec. 

VI.  — Medulla  Oblongata  and  Mesocephalon  (transverse  sections),  p.  ;j48hii. 

VII.  — Development  of  the  Brain,  p.  348rr. 
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COVERINGS   OF  THE   BRAIN  AND  CORD. 


DUBA  MATER.  -  A  note  to  page  334. 

Is  imperfectly  divided  by  blood  vessels  and  lacunar  spaces  into  two  layers, 
endosteal,  and  meningeal  or  supporting. 

The  endosteal  layer  contains  the  vessels  which  nourish  the  cranial  bones.  Its 
outer  surface  is  partly  smooth  and  lined  with  the  epidural  endothelium  bounding  the 
subendosteal  lymph  spaces,  and  partly  rough  and  closely  adherent,  specially  to  the  sutures 
of  the  base  of  the  skull  and  to  the  edges  of  the  foramina,  where  it  becomes  continuous 
with  the  external  pericranium.  At  the  foramen  magnum  the  endosteal  layer  is  continued 
into  the  vertebral  periosteum,  and  the  meningeal  layer  into  the  dura  mater  of  the  cord  ; 
between  the  two  there  is  a  wide  space  containing  fat,  connective  tissue,  and  a  plexus  of 
veins,  the  homologue,  not  of  the  epidural,  but  of  the  interdural  lymph  spaces  within  the 
cranium. 

It  is  the  metiingeal  layer  that  forms  the  falx  cerebri,  the  tentorium  and  falx 
cerebelli,  and  the  diaphragma  sellie.  The  diaphragma  sellaj  is  a  small  circular  fold, 
which  constitutes  a  roof  for  the  sella  turcica.  It  almost  completely  encases  the  pituitary 
body,  presenting  but  a  small  central  opening  for  the  passage  of  the  infundibulum. 

Sinuses  of  the  Diira  Mater. 

These  vessels  differ  considerably  in  character. 

Some  are  fairly  tubular  and  lined  by  a  continuous  layer  of  endothelium,  - 
though  even  in  these  the  blood  stream  is  broken  up  by  a  number  of  fine  filaments,  the 
chordae  Willisii,  which  are  most  numerous  at  the  point  of  separation  of  the  endosteal 
and  meningeal  layers,  -  ^'.^.j  lower  part  of  the  superior  longitudinal  sinus,  and  upper 
part  of  the  straight  sinus.  Other  channels  are  little  more  than  irregular  cavernous 
spaces  grouped  together  in  the  largest  arese  of  separation  of  the  endosteal  and  meningeal 
layers  of  the  dura  mater,  that  is  over  the  basilar  groove,  at  the  back  and  sides  of  the 
basi-sphenoid,  the  apex  of  the  petrous  bone,  the  root  of  the  ali-sphenoid,  and  the  floor 
of  the  sella  turcica.  The  inner  wall  of  even  the  cavernous  sinus  scarcely  exists  as  a 
distinct  lamella,  though  the  internal  carotid  artery,  the  sixth  nerve,  and  the  cavernous 
plexus  of  the  sympathetic  lie  internal  to  the  principal  part  of  the  space,  and  form  part, 
so  to  speak,  of  its  inner  boundary, 

Toreular  Herophili. 

The  mode  of  union  of  the  superior  longitudinal,  lateral,  and  straight  sinuses  is 
somewhat  variable.  As  a  rule,  the  superior  longitudinal  sinus  turns  to  the  right,  and 
opens  into  the  right  laternal  sinus,  while  the  straight  sinus  turns  to  the  left,  and  opens 
into  the  left  lateral  sinus.    It  is  exceptional  to  find  the  four  vessels  exactly  symmetrical. 
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The  lateral  sinus  in  continuation  with  the  superior  longitudinal  sinus  (usually 
the  right  one),  is  generally  larger  than  the  other. 

In  the  foetus  the  superior  lo77gitudinal  sinus  is  continuous  with  the  nasal  veins 
through  the  foramen  coecum.  In  the  adult  it  merely  begins  in  the  dura  mater  in  front 
of  the  crista  galli. 

The  superior  petrosal  sinus,  as  it  runs  backwards  and  outwards  from  the  cavernous 
sinus,  arches  over  Meckel's  space  and  the  contained  fifth  nerve,  grooves  the  upper  border 
of  the  petrous  bone,  and  opens  into  the  confluens  lateralis,  or  point  of  junction  of  the 
lateral  and  sigmoid  sinuses  and  the  mastoid  vein. 

The  inferior  petrosal  sinus  pierces  the  dura  mater  in  front  of  the  ninth  and  tenth 
nerves,  passes  to  the  inner  side  of  these,  and  opens  into  the  internal  jugular  vein  as  it 
lies  in  the  jugular  fossa. 

Lateral  and  Sigmoid  Sinuses,  and  Confluens  Lateralis. 

The  two  sinuses  above  named  form  together  what  is  described  in  adult  anatomy 
under  the  name  of  ^''lateral  sinus.'"  The  point  of  junction  of  the  two  sinuses  is  at  the 
confluens  lateralis,  which  lies  opposite  the  posterior  inferior  angle  of  the  parietal  bone 
where  both  the  superior  petrosal  sinus  and  the  mastoid  vein  open  into  the  confluent. 

The  mastoid  veiii  was  originally  a  large  channel  connecting  the  conjoined  sinuses 
to  the  true  external  jugular  vein,  which  latter  vein,  and  not  the  mternal  jugular,  formed 
in  the  embryo  the  continuation  ui  the  lateral  sinus  into  the  soft  parts  of  the  neck.  The 
sigmoid  sinus,  at  first  but  a  small  channel  of  communication  between  the  lateral  sinus 
and  foramen  lacerum  posterius,  dilate<i  as  the  mastoid  vein  diminished  in  size,  and  it  is 
thus  that  it  came  to  continue  the  lateral  sinus  into  the  internal  jugular  vein. 

The  sigmoid  sinus  communicates  near  its  termination  with  the  corresponding 
occipital  sinuses,  or  with  the  occipital  sinus  if  there  is  but  one,  by  means  of  a  small 
niart^wal  vein,  which  runs  along  the  posterior  border  of  the  foramen  magnum.  This  vein 
frequently  forms  a  communication  between  the  occipital  sinus,  or  sinuses,  and  the  veins 
of  the  spinal  cord. 

In  addition  to  the  mastoid  vein  above  referred  to,  a  second  emissary  vein,  the 
posterior  condyloid  vein,  passing  through  the  posterior  condyloid  foramen,  connects  the 
sigmoid  sinus  with  the  veins  of  the  scalp.  These  emissary  veins  allow  of  a  certain  overflow 
of  the  blood  of  the  sinuses  in  cases  of  over-distention. 

Spheno-parietal  Sinus. 

This  is  a  small  channel  running  inwards  under  shelter  of  the  lesser  wing  of  the 
sphenoid,  and  which  opens  into  the  front  part  of  the  cavernous  sinus.  Externally  it 
commences  in  one  of  the  small  meningeal  veins. 

The  tra7isvej'se,  or  basilar,  sinus  is  rather  a  plexus  of  sinuses  stretching  somewhat 
variably  over  the  basilar  groove,  than  a  well-defined  and  single  transverse  channel. 

The  circular  sinus,  joining  the  cavernous  sinuses  of  either  side  in  front  of  and 
behind  the  pituitary  body,  is  now  divided  by  some  anatomists  into  the  anterior  and 
posterior  inter-cavernous  sinuses. 

The  paramesial  sinuses  or  lacuncB  laterales  are  irregular  sinoidal  recesses,  greatly 
varying  in  size  and  number,  which  may  be  ranged,  along  the  sides  of  the  superior 
longitudinal  sinus ;  on  the  one  hand  they  receive  some  small  meningeal  or  diploic  veins, 
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and,  on  the  other,  they  open  into  the  longitudinal  sinus  either  by  a  small  aperture  or 
by  a  narrow  channel.  Some  attention  has  been  called  to  them  in  connection  with  the 
Pacchionian  bodies  below  referred  to. 

Jugular  Veins. 

It  is  incorrect,  embryologically,  to  describe  the  external  jugular  vein  as  formed  by 
the  junction  of  the  temporal  and  internal  maxillary  veins.  The  trunk  thus  formed  is 
merely  a  communicating  branch  which  opens  into  the  true  external  jugular  vein  on  the 
surface  of  the  sterno-mastoid.  This  true  external  jugular  vein  is  formed  higher  up  by  the 
junction  of  the  occipital  and  posterior  auricular  veins  over  the  posterior  border  of  the 
mastoid  process.  This  latter  vein  varies  considerably  in  the  adult,  for  the  reason  that  it 
is  merely  a  degenerated  remnant  of  the  vein  which,  as  above  explained,  originally 
drained  the  blood  from  the  lateral  and  superior  petrosal  sinuses  through  the  confluens 
lateralis,  -  the  vestiges  of  which  arrangement  are  occasionally  preserved  in  the  persistent 
mastoid  vein  of  the  adult.  When  the  communicating  branch  above  referred  to  is  described 
as  the  upper  part  of  the  external  jugular  vein,  as  is  customary  in  descriptive  anatomy,  the 
term  '^posUrior  external  jtigular'"  is  applied  to  what  is  the  upper  part  of  the  true 
external  jugular  vein.  (Macalister.) 

The  internal  jugular  vein  ends  at  the  upper  border  of  the  thyroid  cartilage, 
where  it  is  joined  by  the  temporo-facial  trunk,  and  becomes  the  common  jugular. 
(Macalister.) 

Pituitary  Body. 


Fig.  566.— sagittal  section  through  pituitary  body 

AND  neighbouring  PARTS. 

a.,  anterior  lobe  ;  a',  projection  from  it  towards 
front  of  infundibulum  ;  h,  posterior  lobe  connected 
bj'  a  solid  process  with  infundibulum  ;  l.z.,  lamina 
cinei-ea  ;  o,  right  optic  nerve ;  ch,  section  of 
chiasma ;  r.a.,  recess  of  third  ventricle  above 
chiasma  ;  cm.,  corpus  mammilare.  (Quain.) 


It  is  the  smaller  posterior  lobe  of  the 
pituitary  body,  developed,  as  explained  page 
34:8ss,  as  an  outgrowth  of  the  thalamen- 
cephalon,  that  the  infundibulum  connects  with 
the  tuber  cinereum.  Even  in  the  adult  this 
lobe  is  distinct  from  the  larger  anterior  lobe 
of  pharyuijeal  origin,  which  surrounds  it  ex- 
cept behind.  The  pituitary  bod}-  as  a  whole 
is  oval  in  shape,  slightly  flattened  from 
above  downwards,  and  with  its  long  axis 
transverse.  It  may  easily  be  removed  from 
the  sella  turcica  by  notching  the  diaphragma 
sellse. 


ARACHNOID.  -  A  note  to  page  335. 

It  is  a  satisfaction  to  the  Author  to  have  reinstated  the  Tablet  on  the  arachnoid 
as  it  originally  stood,  and  thus  once  more  to  have  presented  this  membrane -in  company 
with  every  anatomist  (human  anatomist),*  and  every  surgeon,  from  the  days  of  Bichat  up 
to  about  fifteen  years  ago  -  as,  to  his  mind,  it  should  ever  have  been  presented,  specially  to 
medical  men,  namely,  as  a  serous  membrane,  -  a  closed  sac  (macroscopically)  with  parietal 
and  visceral  layers,  continuous,  and  everywhere  lined  with  endothelium.  His  having  dropped 


*  See  foot-note  on  p.  348f. 
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the  above  description  -  though  iu  compauy  with  respected  leaders  -  was  a  concession  to  the 
"  advanced  "  School,  which  he  has  ever  since  regretted.  Words  must  lose  their  meaning  before 
the  said  description  can  be  at  all  seriously  impugned  from  the  disseetional  point  of  view  * 
The  reasons  the  scientists  have  given  for  opposing  the  once  universally  accepted 
description  are  as  follows  :  (1),  that  it  is  impossible  -  the  Author  reads  it,  not  easy  -  to  make 
out  a  distinct  layer  of  connective  tissue  -  distinct,  that  is,  from  the  dura  mater  -  supporting 
the  external  or  parietal  layer  of  endothelial  cells ;  and  (2),  that  the  arachnoid  has  an 
origin  different  from  that  of  the  peritoneum,  pleura,  &c. 

But  what  tissue  distinctly  separable  from  the  lung  tissue  intervenes  between  the 
lung  and  the  pulmonary  pleura  ?  And  does  the  point,  after  all,  affect  the  question  'i 
If  a  simple  layer  of  epithelium  is  good  enough  to  make  up  the  roof  of  the  third  ventricle, 
why  not,  even  if  unsupported,  to  form  the  outer  wall  of  a  serous  sac  ? 

As  to  the  second  reason,  it  is  br ashed  away  by  the  very  facts  set  forth  by  Prof. 
Macalister,  who  is  both  philosophical  and  perfectly  candid  in  the  matter.  Prof.  Macalister 
explains  admirably,  as  indeed  is  quite  evident,  how  :  (]),  between  parts  that  move  upon 
each  other,  connective  tissue  becomes  laminated,  with  flattened  cells  on  its  surface  ;  and, 
where  there  is  much  gliding,  condensed  and  membranous,  and  overlaid  with  a  continuous 
layer  of  endothelial  cells;  (2),  that  when,  at  an  early  period,  the  mesoblast  (ventral 
mesoblast)  splits  into  the  splanchnopleure  and  somatopleure  bounding  the  coelom,  the 
tissue  lining  this  cavity  becomes  transformed,  as  above,  into  a  serous  membrane,  which 
is  subsequently  segmented  -  though  the  point  has  nothing  to  do  with  the  argument  -  into 
pleura,  pericardium,  peritoneum,  and  tunica  vaginalis. 

Now  exactly  the  same  changes  take  place  in  connection  with  the  dorsal  meso- 
blast. It  is  this  dorsal  mesoblast  which,  rising  up  between  the  layers  of  the  dorsal 
epiblast,  Forms  the  membranes  of  the  brain  and  cord.  This  dorsal  mesoblast  must  therefore 
split  up  just  as  does  the  ventral  mesoblast.  Where,  then,  is  the  difference,  even  embryo - 
logically,  between  the  ventral  and  the  dorsal  gliding  arrangements  ?  If  the  splitting  of  the 
ventral  mesoblast  gives  rise  to  a  serous  membrane,  why  refuse  the  name  to  the  quite  similar 
structure  resulting  from  the  splitting  of  the  dorsal  mesoblast?  t 


The  arachnoid  was  described  as  a  serous  membrane  by  every  one  of  our  disseetional  anatomists 
-Wilson,  Gray,  Ellis,  Heath,  and  Holden.  In  the  view  of  Hirschfeld,  undoubtedly  the  greatest  disseetional 
authority  on  the  nervous  system  that  we  have  known,  there  is  not  a  shadow  of  a  doubt  in  regard  to  the 
matter,  or  even  a  shadow  of  a  suspicion  that  any  doubt  could  arise.  But  let  the  dissector  just  remove 
the  skull-cap,  and  look,  and  see  for  himself  :  Such  is  the  way  to  learn  human  Anatomy. 

In  lieu  of  the  suppressed  -  now  indeed  condemned  -  term,  "  serous  membrane,"  one  now  finds  in 
books  such  evasive  descriptions  as  "an  intermediate  structure,"  "  a  thin  membrane,"  "a  delicate  mem- 
brane," "  a  fibrous  membrane  "  -  which  latterly  is  certainly  incorrect  -  or  the  truism,  "  a  membrane  which  is 
seen  when  the  brain  is  removed  (?)  from  its  cavity."  When  were  membranes  of  any  kind  classified  into 
thick  and  thin,  stout  and  delicate,  or  into  "intermediate"  and  whatever  the  converse  of  that  term  may 
be  or  defined  as  such  as  may  be  seen  when  such  and  such  a  structure  has  been  removed  ? 

t  We  are  everywhere  witnessing,  now-a-days,  on  the  one  hand,  the  exaltation  of  imaginary  dis- 
tinctions, and,  on  the  other  hand,  the  whittling  down  of  real  differences  till  distinctions  important  to 
the  surgeon  are  lost  sight  of :  "A  layer  of  flattened  endothelial  cells  covers  the  inner  surface  "  of  the  dura 
mater,  "  and  also  its  outer  surjace  between  the  places  of  adherence  to  the  bones  and  sutures"  And  where  the 
two  layers  of  the  dura  mater  split  (at  the  foramen  magnum)  to  form,  on  the  one  hand,  the  dura  mater  of 
the  cord,  and  on  the  other,  the  periosteum  of  the  spinal  canal,  "  a  s'unilar  layer  oj  cells  covers  both 
surfaces  "  of  the  former.  Here  is  a  distinct  assimilation  of  the  sub-  and  epi-dural  spaces.  Again  :— 
Both  surfaces  of  the  inner  or  entima  layer  of  the  pia  miter  are  bounded  by  a  "  ly7nph  space"  And  on  the 
nerves  leaving  the  brain  and  cord,  they  receive  "  lymph-sheaths  from  the  dura  mater,  the  pia  mater,  and 
the  aiachnoid.  which  may  be  injected  from  the  subdural  and  arachnoid  spaces  as  fur  as  the  limbs."  The 
Author  has  no  he  sitation  in  saying  that  this  is  absolutely  untrue  in  naked-eye  anatomy.  It  is  this  basing 
anatomy  (so-called)  on  "  transcendental"  generalisations  that  is  leading  to  the  present  sacrifice  of  most 
important  naked-eye  truth.  It  is  certainly  not  the  kind  of  anatomy  wanted  by  medical  men  that  has  led 
to  the  temporary  abandonment  of  the  description  of  the  arachnoid  as  a  serous  membrane. 
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Desceudiugto  histological  ground,  the  parallel  becomes  still  more  complete.  The 
arachnoid  is  as  much  a  large  lymph-space  as  the  peritoneum,  and  apparently  not  without 
its  stomata  similar  to  those  which  are  found  on  the  under  surface  of  the  diaphragm.* 

It  is  when  the  parietal  layer  of  the  arachnoid  is  ignored,  that  the  "  cavity  of 
arachnoid  "  becomes  tlie  "  subdural  space." 

The  Subarachnoid  Space. 

The  subarachnoid  space  is  broken  up  by  filaments  and  trabeculae  forming  an 
extremely  delicate  meshwork.  Over  the  summit  of  the  convolutions  these  are  short,  and 
the  meshwork  close;  and  the  arachnoid  and  pia  mater  are  difficult  to  separate.  The  reverse 
pertains  between  the  convolutions.  It  is  here  that  the  larger  arteries  and  veins  ramify 
in  the  subaraclinoid  space,  their  walls  being  bathed  in  the  subarachnoid  fluid,  and 
supported  by  the  trabeculas. 

Cisternse  Subarachnoidales. 

These  are  local  expansions  of  the  general  subarachnoidean  space.  There  are  two 
principal  ones,  which  have  long  been  known  as  posterior  (cisterna  magna)  and  anterior 
(cisterna  basilaris),  with  which  are  connected  the  cisterna  pontis,  and  other  smaller 
expansions. 

The  cisterna  magna  is  formed  by  the  arachnoid  bridging  over  the  interval  between 
the  hemispheres  of  the  cerebellum  and  the  back  part  of  the  medulla.  It  is  the  direct 
contiuation  of  the  back  part  of  the  subarachnoidean  space  of  the  cord. 

The  cisiet'na  basilaris  corresponds  to  the  basilar  groove,  and  to  circle  of  Willis  and 
the  interpeduncular  space  of  the  base  of  the  brain.  Here  the  arachnoid,  leaving  the  cerebral 
sxirface,  passes  across  from  one  temporal  lobe  to  the  other,  bridging  over  the  hollow  in 
this  situation.  Two  lateral  channels  pass  out  from  this,  accompanying  the  middle  cerebral 
arteries  into  the  Sylvian  fissures.  Anterior  prolongations  similarly  communicate  with  an 
expansion  in  front  of  the  optic  chiasma,  and  from  this  latter  a  small  channel  is  said  by 
some  to  be  prolonged  round  the  anterior  cerebral  arteries  as  they  pass  over  the  upper 
surface  of  the  corpus  callosum. 

In  connection  with  the  contention  submitted,  the  above  argument  might  even  be  quite  incorrect 
for  what  the  Author  need  care,  -  though  competent  friends  have  failed  to  detect  the  flaw,  -  and  yet  the 
Author  would  have  to  maintain  exactly  the  same  ground  on  the  simple  basis  of  Dissectional  Anatomy,  whose 
teachings  are  clear  on  the  point  raised.  Dissectional  Anatomy,  the  Author  maintains,  is  to  be  looked  upon 
as  a  science  in  itself,  independent  of,  and  altogether  superior  to,  the  fascinating  niceties  of  the  scientist. 
It  is  the  form  of  anatomy  which  serves  directly  the  objects  of  the  medical  man.  It  is  the  only  form  of 
anatomy  which  has  a  medical  history  at  its  back, -and  a  history  of  noble  self-sacrifice,  and  of  worthy 
service  rendered.    Alone,  to  the  Author's  mind,  it  constitutes  Anatomy  in  the  professional  sense. 

The  Author  is  far  from  unsupported  in  this  matter.    The  best  of  the  profession  are  with  him  :— 

"  I  regret  to  find  that  the  teaching  of  anatomy  is  gradually  getting  more  and  more 
into  the  hands  of  professors  who  are  anatomists  but  not  surgeons,  and  that  their  tendency  is 
to  lay  stress  upon  transcendental  details  rather  than  surgical  relations."— (Christopher  Heath. 

"  We  may  be  training  a  school  of  more  or  less  scientific  anatomists,  but  we  are  not 
insisting  on  such  curriculum  of  study,  and  on  such  examimations,  as  will  produce  in  the  future 
well-grounded,  thoroughly  practical,  and  efficient  medical  men.  .  .  .  Those  scientific  anato- 
mists who  concern  themselves  with  other  vertebrates,  and  who,  apparently,  treat  of  an  ideal 
evolutionised  human  body  of  their  own  creation,  have  no  experience  of  the  requirements  of 
those  who  are  destined  to  medical p7-nctice."— The  Lancet.    (The  italics  are  the  Author's.) 
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Posteriorly  the  cisterua  basilaris  is  joined  to  the  cisterna  pontis,  which  lies  in  froat 
of  the  medulla  and  pons,  and  which  is  the  continuation  upwards  of  the  anterior  subarach- 
noid space  of  the  cord.    The  cisterna  pontis  is  joined  to  the  cisterna  magna.* 

The  subarachnoidean  space  of  the  cord  is  divided  into  three  more  or  less  distinct 
compartments  bj  the  ligamenta  denticulata  and  the  mesial  septum  posticum.  The  latter 
is  tolerably  complete  opposite  the  lower  part  of  the  cord,  where  the  subarachnoid  space  is 
most  expanded,  but  superiorly  it  consists  of  little  more  than  a  few  separately  superposed 
strands.  The  ligamenta  denticulata  present  a  continuous  inner  attachment  to  the  pia 
mater.  Their  outer  margin  offers  some  twenty-two  denticulations,  which  are  attached 
to  the  dura  mater  about  midway  betAveen  the  points  of  exit  of  the  several  pairs  of  cranial 
nerves. 

The  two  posterior  compartments  of  the  subarachnoid  space  of  the  cord  are 
continued  upwards  into  the  cisterna  magna ;  and  the  anterior  compartment  into  the 
cisterna  pontis  and  the  cisterna  basilaris. 

The  subarachnoid  space  communicates  with  the  fourth  ventricle  -  and  through 
this  with  the  ventricular  cavities  of  the  brain  -  through  the  foramen  of  Magendie,  and 
the  foramina  of  Key  and  Retzius.  A  communication  is  said  to  exist  between  the  cisterna 
basilaris  and  the  descending  cornu  of  the  lateral  ventricle. 
Paccliionian  Bodies. 

These  are  small  granular  bodies  often 
seen  on  either  side  of  the  superior  longi- 
tudinal sinus,  especially  over  in  the  hinder  part 
of  the  parietal  region,  most  numerous  as  age 
advances,  and  w^hich  frequently  give  rise,  by 
absorption  to  small  pits  on  the  inner  table  of 
the  skull,  in  which  they  then  lodge.  They 
are  hypertrophied  villi  of  the  arachnoid.  Their 
]»enetration  of  the  dura  mater,  and,  as  above 
mentioned,  of  the  inner  table  of  the  skull,  is 
interesting.  They  do  not  actually  pierce  the 
<lura  mater  ;  they  always  carry  before  them 
an  attenuated  covering  derived  from  that 
membrane.  It  is  thus  that  they  often  appear 
to  project  into  the  superior  longitudinal  sinus, 
while  really  excluded  from  the  same.  They 
may  similarly  project,  or  appear  to  project, 
into  the  paramesial  sinuses.  Each  villus  is 
made  up  of  subarachnoidean  trabecular  tissue, 
and  is  covered  by  a  continuation  of  the  arach- 
noid. Outside  this  is  a  thin  sheath  derived  from 
the  dura  mater,  and  in  the  interval  between  the 
two  is  a  continuation  of  the  subdural  space. 

*  Is  it  not  follovvin;?  the  lymph-space  transcendentalism  of  Key  and  Retzius  too  far  to  refer,  as  some 
authors  do,  not  only  to  some  half-dozen  more  "cisternse  subarachnoidales  "  (cisternse  pontis  media,  pontis 
lateralis,  interpeduncularis,  chiasmatis,  laminae  cinere?e,  foss»  Sylvii,  &c.),  but  to  further  refer  to  the 
"  flumina,"  "  rivi,"  "  rivuli,"  which  these  are  taken  to  receive  from  the  supposed  clefts  following  the  greater 
and  the  secondary  &  tertiary  cerebral  fissures?  This  is  certainly  not  the  kind  of  anatomy  wanted  by 
medical  men. 
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-DIAGRAMMATIC    SECTION    THROUGH  A 
PACCHIONIAN  BODY,  OR  ARACHNOID  VILLUS 

(Schwalbe.) 

arachnoid  villus;  d,  d',  ds,  deep  and 
superficial  layers  of  dura  mater,  both  reduced 
to  a  thin  lamina  over  the  villus  ;  sd,  sd',  sub- 
dural space,  and  its  prolongation  round  the 
villus  ;  a,  sa,  arachnoid  and  subarac.inoid 
tissue,  a  prolongation  of  the  latter  forming:  the 
villus  ;  p,  CO,  pia  mater  and  convolution. 
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IJ. 


THE  CEREBRAL  HEMISPHERES. 


fThese  Notes  should  read  in  conjunction  with  the  pages  they  are  respectively  stated 

to  refer  to. ) 

FISSURES  ON  THE  CONVEX  SUBFACE.— A  Note  to  page  280. 

The  fissure  of  Rolando,  or  central  sulcus  (E.,  Fig.  068),  begins  either  close  to,  or  upon, 
the  supero-mesial  border  of  the  hemisphere,  -  and  when  indenting  the  supero-mesial 
border,  it  usually  sends  a  slight  backward  prolongation  into  the  paracentral  lobule  on 
the  inner  surface  of  the  hemisphere  (R,  Fig.  572).  It  is  often  somewhat  sinuous, 
presenting  two  slight  bends,  or  genua,  the  superior  one  with  concavity  forwards,  the 
inferior  one  inversely  disposed.     It  sometimes  joins  with  the  fissure  of  Sylvius. 

Beginning  in  the  vallecula  Sylvn  at  the  outer  part  of  the  anterior  perforated  space, 
the  stem,  or  undivided  part,  of  the  fissure  of  Sylvius  passes  outwards  between  the  temporal 
pole  and  the  orbital  surface  of  the  frontal  lobe,  and  divides  into  the  already  mentioned 
posterior  limb,  and  two  shorter  limbs,  anterior  and  ascending.  The  anterior  liinh  (S-) 
runs  parallel  to  the  superciliary  margin  of  the  hemisphere,  separating  tlie  orbital  and 
triangular  portions  (3  &  2)  of  the  inferior  frontal  convolution;  the  ascending  limb  (S^) 
passes  vertically  upwards,  separating  the  triangular  and  basilar  portions  of  the  same 
(2  &  1).    (See  Fig.  568.) 


The  division  of  fissures  into  complete,  -  that  is,  involving  the  whole  thickness  of 
the  cerebral  wall  and  appearing  on  the  inner  surface  of  the  same,  -  and  incomplete,  or 
mere  surface  furrows,  scarcely  touches  the  question  of  cerebral  topography.  The  complete 
fissures  -  three  in  number,  the  dentate  or  hippccumpal,  the  collateral,  and  the  calcarine 
Cauterior  portion  only),  all  lie  on  the  inner  surface  of  the  hemisfihere,  and  only  one  of 
these,  the  calcarine,  is  interlobar  in  character.  The  fissure  of  Svlvius  is  sometimes  de- 
scribed as  a  complete  fissure,  since  it  is  seen  to  correspond  embryo'ogically  to  the  corpus 
striatum  ;  but  the  corpus  striatum  is  formed,  not  as  an  infolding  of  the  mantle  wall, 
but  as  a  thickening  of  the  floor  of  the  prosencephalon.  (See  Development  of  the 
Fissure  of  Sylvius,  p.  348tr.) 

(The  calloso-marginal  fisi-ure  may  be  taken  as  an  interlobar  fissure  in  connection  with 
the  delimitation  of  the  limbic  lobe.) 
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FRONTAL  LOBE —A  Note  to  page  282. 

The  precentral  sulcus  is  often  divided  into  two  portions,  the  superior  {^)axi^  inferior  (5j 
precentral  sulci,  the  latter  occasionally  presenting  a  short  horizontal  oifshoot,  and  then 
being  more  or  less  F-  or  T-shaped. 

The  superior  and  middle  frontal  convolutions  are  not  unfrequently  divided,  each  into 
two  lateral  halves,  the  frontal  lobe  then  presenting  Jive  superposed  tiers  (Cunningham), 
instead  of  three.  Thus  the  inner  half  of  the  superior  frontal  convolution  may  be  separated 
from  the  outer  half  by  a  series  of  short  and  irregular  furrows  (sulcus  paramedialis) 
running  parallel  to  the  longitudinal  fissure,  -  these  furrows  being  of  interest  through 
their  being  found  only  in  the  higher  types  of  brains.  The  middle  frontal  convolution, 
which  is  broader  than  the  two  others,  may  be  similarly  subdivided  anteriorly  by  the 
middle  frontal  sulcus  of  Ebersteller. 

The  inferior  frontal  convolution  is  of  particular  interest  through  its  containing  the 
speech-centre  of  Broca.  It  is  subdivided,  from  behind  forwards,  into  pars  basilaris  (1), 
pars  triangularis  (2),  and  pars  orbitalis  (3),  by  the  ascending  and  anterior  limbs  of  the 
fissure  of  Sylvius.  The  pars  basilaris  lies  behind  the  ascending  limb  of  the  fissure  (S'*)  ; 
the  pars  triangularis  lies  between  this  limb  and  the  anterior  limb  (S^) ;  the  pc(7-s  orbitalis 
lies  below  the  anterior  limb,  and  reaches  to  the  superciliary  margin  of  the  hemisphere. 

The  left  inferior  frontal  convolution  is  usually  larger  than  the  right  one,  in  harmony 
with  the  special  location  of  the  speech-centre  on  that  side.  The  increased  development 
chiefly  affects  the  pars  triangularis,  which,  when  well  developed,  may  push  its  way  between, 
and  entirely  separate,  the  anterior  and  ascending  limbs  of  the  fissure  of  Sylvius. 

PARIETAL  LOBE.— A  Note  to  page  282. 

The  parietal  lobe  presents  a  number  of  important  and  interesting  fissures  well 
worthy  of  careful  study.    These  are  : 

1.  - Horizontal  (8),  and  superior  (9)  and  inferior  (10)  post-central  fissures,  which 

are  more  or  less  joined  together  to  form  the  intraparietal  fissure  of 
Turner. 

2.  -  The  upturned  ends  of  the  fissure  of  Sylvius  (S^ ),  of  the  parallel  or  superior 

temporal  fissure  (11),  and  of  the  middle  temporal  fissure  (12);  these 
supply  the  basis  of  Prof.  Cunningham's  description  of  the  inferior 
parietal  convolution,  given  below.    To  these  may  be  added 

3.  -  The  ramus  occipitalis  (13),  which  belongs  also  to  the  occipital  lobe. 

The  superior  post-central  fissure  (9)  lies  behind  the  upper  half  of  the  fissure  of  Rolando ; 
the  inferior  post-central  fissure  (10)  lies  behind  the  lower  half  of  the  same  ;  these  tAvo 
fissures  are  frequently  confluent.  The  ramus  horizontalis  (8)  extends  backwards  from  the 
upper  end  of  the  inferior  post- central  fissure,  and  separates  the  superior  and  inferior 
parietal  convolutions. 

The  upturned  ends  of  the  fissure  of  Sylvius,  of  the  parallel  or  superior  temporal  fissure 
(11),  and  of  the  inferior  temporal  fissure  (12),  are  of  importance  as  marking  the  three  sub- 
divisions of  the  inferior  parietal  convolution  as  given  by  Prof.  Cunningham.  These  sub- 
divisions are : 

a.  -  Supra-marginal  convolution,  which  arches  over  the  upturned  end  of  the 
fissure  of  Sylvius,  and  is  continuous  below  &.  behind  with  the  superior 
temporal  convolution ; 

l>.  -  Angular  convolution^  which  arches  over  the  upturned  end  of  the  parallel 
or  first  temporal  fissure,  and  is  continuous  below  and  behind  with 
the  middle  temporal  convolution  ; 

c.  -  Post-parietal  convolution,  which  arches  over  the  upturned  end  of  the 
second  temporal  fissure,  and  is  continuous  below  &  behind  with 
the  inferior  temporal  convolution. 


M8k 


Fig.  568.— outer  surface  of  brain,  diagrammatic, 


3481 


TEMPORAL  LOBE.— A  Note  to  page  286. 

The  superior  temporal  fissure,  or  parallel  Jissure  (11),  is  always  well  marked.  As 
above  stated,  its  posterior  extremity  turns  upwards  into  the  parietal  lobe,  and  is  arched 
over  by  the  angular  convolution,  which  is  built  up  upon  it.  The  inferior  temporal 
fissure  (12)  is  often  broken  up  into  several  pieces.  Its  posterior  extremity  likewise  turns 
upwards  into  the  parietal  lobe,  and  is  arched  over  by  the  post-parietal  convolution. 

OCCIPITAL  LOBE— A  Note  to  page  286. 

The  ramus  occipitalis  of  Turner's  intra-parietal  fissure  (13)  extends  posteriorly,  as 
already  stated,  into  the  occipital  lobe  ;  in  its  backward  course  it  embraces  the  lower 
extremity  of  the  external  parieto-occipital  fissure  (P.O.),  bounding  what  is  sometimes 
called  the  arcus  parieto-occipitalis.  In  the  occipital  lobe  proper  it  bifurcates  to  foi'm 
the  transverse  occipital  fissure  (14). 

The  boundary  between  the  occipital,  and  the  parietal  &  temporal  lobes  is  clearly 
marked  off,  in  the  upper  part  only,  by  the  short  external  parieto-occipital  fissure.  Lower 
down  it  may  be  demarcated  for  a  short  distance  by  the  upturned  end  of  the  inferior 
temporal  fissure.  Short  of  this,  an  arbitrary  line  of  demarcation  (dotted  in  the  figure) 
is  often  drawn  between  the  external  parieto-occipital  fissure  and  the  pre-occipital  notch 
(15)  on  the  inferior  lateral  border  of  the  hemisphere.  The  above-mentioned  transverse 
ocn'pital  Jissure  is  sometimes  taken  as  marking  the  boundary,  this  fissure  then  being 
called  the  anterior  occipital  fissure. 

The  description  of  the  outer  surface  of  the  occipital  lobe  given  in  the  Tablet,  though 
agreeing  with  Prof.  Macalister's  description,  is  not  now  taken  as  representing  the  usual 
condition  of  that  lobe.  The  sulci  on  the  occipital  lobe  "  are  not  constant  enough  in 
position  and  direction  to  serve  for  marking  out  its  surface  into  distinct  gyri.  If  a 
division  must  be  made,  it  should  be  into  anterior  &  posterior  gyri  situated,  revspectively, 
behind  a  small  lateral  occipital  fissure  (see  Fig.  571).  and  between  this  fissure  and  the 
anterior  occipital  fissure  aboA'e  referred  to." — (Quain.) 

CENTRAL  LOBE,  or  ISLAND  OP  REIL. -  A  Note  to  page  286. 

The  central  lobe  is  somewhat  triangular,  with  apex  below  and  in  front,  i.e.,  at  the 
vallecula  Sylvii.  It  is  divided  into  a  precentral,  or  frontal  portion,  and  a  post-central, 
or  limbic  portion,  by  a  fissure  somewhat  deeper  and  of  earlier  formation  than  the  others, 
the  sulcus  centralis  insula;. 

This  lobe  is  interesting  morphologically.  It  is  developed  very  early  in  connection  with 
the  corpus  striatum,  to  Avhich  it  remains  adherent ;  it  is  thus  precluded  from  keeping 
pace  with  the  general  expansion  of  the  hemisphere,  and  soon  becomes  covered  in  by  the 
surrounding  convolutions,— the  four  opercula.*  It  is  covered  in  above  and  in  front  by  the 
frontal  and  parietal  lobes,  which  form  three  of  the  four  opercula,  namely : 

Orbital  -  formed  by  the  pars  orbital! s  of  the  inferior  frontal  convolution  ; 
Frontal  -  formed  by  the  pars  basilaris  of  the  same  ; 

Fronto-parietal  -  iovmed  by  the  ascending  frontal  &  ascending  parietal 

convolutions  ; 

and  covered  in  below  by  the  temporal  lobe,  which  forms  the  temporal  operculum. 

The  central  lobe  is  surrounded  bj  a  continuous  sulcus,  the  sulcus  limitans,  or  sinus 
circularis  Heilei,  which  is  divisible  into  anterior,  exfernal,  and  prste-ior  portions. 

*  For  this  reason  it  is  not  inappropriately  termed  by  German  writers  (with  the  basal  ganglia  and  the 
crura  cerebri)  the  stevti  of  the  hemisphere,  the  remainder  of  the  cerebrum  being  collectively  termed  the 
mantle. 
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Fig.  570.— oiTTER  surface  of  braix,  diagrammatic. 
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INNER  SURFACE  OP  THE  HEMISPHERE.— A  Note  to  p.  288. 

Two  fissures  are  giveu  off  from  the  calloso  marginal,  which  are  neither  very  well 
marked  nor  very  constant,  but  are  of  value  as  affording  useful  lines  of  demarcation.  They 
are  the  sulcus  paracentralis  and  the  sulcus  subparietalis. 

The  sulcus  paracentralis  (22)  turns  upwards  a  little  in  front  of  the  ascending 
tei-minal  part  of  the  calloso-marginal  fissure,  and,  with  this  ascending  part  of  the  calloso- 
niarginal  fissure,  bounds  the  paracentral  lobule,  which  latter  corresponds,  on  the  mesial 
surface  of  the  hemisphere,  to  the  ascending  frontal  and  ascending  parietal,  or  pre- 
and  post-central,  convolutions  of  the  outer  surface.  On  this  lobule,  about  midway 
between  the  ascending  terminal  parts  of  the  paracentral  and  calloso-marginal  fissures,  may 
be  seen  the  backward  termination  of  the  fissure  of  Rolando  (i?.), -in  those  cases,  that 
is,  in  which  the  latter  fissure  reaches  and  turns  over  the  mesial  margin  of  the  hemisphere. 

The  part  of  the  paracentral  lobule  in  front  of  the  fissure  of  Rolando  is  taken,  with 
the  marginal  convolution,  to  belong  to  the  frontal  lobe ;  the  part  of  the  paracentral 
lobule  behind  the  fissure  of  Rolando  is  taken,  with  the  quadrate  lobule,  to  belong  to  the 
temporal  lobe. 

The  subparietal  fissure  (23)  passes  backwards  from  the  upward  bend  of  the  calloso- 
marginal  fissure,  and  separates  the  quadrate,  or  precuniate,  lobule  from  the  convolution 
of  the  corpus  callosum,  or  gyrus  fornicatus, -that  is,  from  the  limbic  lobe, -hence  the  term 
of  post-limhic  sometimes  applied  to  this  fissure. 

The  marginal  convolution  proper  is  continuous  over  the  mesial  border  of  the  hemisphere 
with  the  superior  frontal  convolution  of  the  outer  surface  of  the  hemisphere,  and  with  the 
gyrus  rectus  of  the  under  or  orbital  surface. 

The  calcarine  fissure  (17)  commences  near  the  occipital  pole  in  a  bifid  extremity  ;  it 
arches  forward  to  join  the  internal  parieto-occipital  fissure  (P.O.),  forming  with  the  latter 
a  Y-shaped  arrangement,  of  which  the  stem  indents  the  isthmus  of  the  conjoined 
callosal  -and  hippocampal  gyri  a  little  below  the  splenium  of  the  corpus  callosum.  This 
stem,  or  anterior  part  of  the  calcarine  fissure,  is  by  far  the  deepest  part  of  the  fissure ;  it 
is  a  complete  fissure,  which  indents  the  wall  of  the  hemisphere,  and  gives  rise  to  the 
hippocampus  minor,  or  calcar  avis,  in  the  posterior  cornu  of  the  lateral  ventricle. 

The  gyrus  dentattis  (18)  is  a  narrow  convolution  toothed  or  notched  at  its  free  border, 
which  lies  above  the  dentate  or  hippocampal  fissure  and  hippocampal  gyrus,  and  below  the 
corpus  fimbriatum,  which  overlaps  it.  It  begins  at  the  splenium  of  the  corpus  callosum, 
where  it  is  continuous  with  both  sets  of  striae  longitudinales  on  the  upper  surface  of  the 
latter.  Erom  this  point  it  curves  forwards  along  the  isthmus  and  the  upper  border 
of  the  hippocampal  gyrus,  to  be  apparently  lost  beneath  the  uncus. 

The  dentate  or  hippocampal  fissure  (19)  begins  at  the  splenium  of  the  corpus 
callosum,  passes  forwards  between  the  gyrus  dentatus  above,  and  the  isthmus  of  the 
hippocampal  gyrus  below,  becoming  deeper  as  it  passes  forwards,  thus  indenting  the 
wall  of  the  hemisphere  so  as  to  give  rise  to  tlie  hippocampus  major  or  cornu  Ammonis 
in  the  descending  horn  of  the  lateral  ventricle.    It  ends  beneath  the  uncus. 

In  connection  with  the  delimitation  of  the  limbic  lobe,  the  hippocampal  gyrus  is  now 
divided  into  an  anterior  portion,  the  hippocampal  gyrus  proper,  situated  in  front  of  the 
isthmus  of  the  gyrus  fornicatus,  and  a  posterior  portion,  the  lobulus  lingualis,  situated 
below  &  behind  the  isthmus,  which  latter  has  nothing  to  do  with  the  limbic  lobe.  The 
lingual  lobule  is  bounded  by  the  calcarine  fissure  and  its  junction  with  the  internal 
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Fig.  572. — tnxer  surface  oi-  brain,  hiagr-^mmatic. 
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parieto- occipital  fissure  above,  and  by  the  collateral  fissure  (20)  below.  It  lies  partly  on 
the  mesial  surface,  and  partly  on  the  tentorial  surface  of  the  occipital  lobe.  The 
hi ppocampa/ gp-us,  a,s  a.  vfhole,  is  separated  in  front  from  the  external  occipito-temporal 
convolution  by  the  faintly  marked  and  variable  incisura  temporalis  (21). 

The  internal pariei o-occipital  fissure,  P.O.,  marks  distinctly  the  boundary  between  the 
occipital  and  temporal  lobes  on  thp  mesial  surface  of  the  hemisphere.  The  boundary,  on 
the  tentorial  surface,  betAveen  the  occipital  1«  be,  on  the  one  hand,  and  the  tempora 
and  limnic  lobes  on  the  other,  is,  on  the  contrary,  not  marked  off  in  any  way 


FlO.  574.— DIAGRAM  OF  THE  LIMBIC  liOBE.  (Quaill.) 


LOBES  BUILT  UP  ON  (L)  PHYSIOLOGICAL  AND  (II.) 
MORPHOLOGICAL  GROUNDS. 

I. 

OPERCULAR  LOBE  (MACALISTER). 

Surrounds  the  fissure  of  Rolando,  or  central  fissure,  and  contains  the  motor  are«. 
It  comprises  the  precentrnl  or  ascending  frontal  convolution,  the  post-central  or  ascending- 
parietal  convolution,  the  paracentral  convolution  joining  the  two  foregoing  above,  and 
the  infracentral  convolution  joining  the  same  below.*  The  motor  areas  correlated 
with  the  facial  movements  lie  in  the  anterior  part  of  the  infracentral  convolution  ; 
those  correlated  with  the  movements  of  the  upper  limb  lie  in  the  middle  portions  of 
the  pre-  and  post-central  convolutions  :  those  correlated  with  the  movements  of  the  lower 
limb  lie  in  the  upper  part  of  the  pre-  and  post-central  convolutions,  and  in  the  contiguous 
parts  of  the  paracentral  convolution. 

*  Professor  Macalister  does  not  recognise  the  frequent  communications  between  the  fissure  of  Rolando 
and  either  or  both  the  longitudinal  fissure  and  the  horizontal  limb  of  the  fissure  of  Sylvius,  said  to  be 
frequent  by  Professor  Cunningham  and  other  scientists.  In  consequence  of  the  recognition  of  the 
opercular  lobe,  Professor  Macalistei's  frontal  and  parietal  lobes  are  shorn  of  their  ascending  frontal  and 
ascending  parietal  convolutions  respectively. 


II. 
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LIMBIC  LOBE  OF  BBOCA,  FALCIFORM  LOBE  OF  SCHWALBE. 

Encircles  the  corpus  callosura  and  the  basic  ganglia,  and  is  circularly  continuous. 

As  first  defined  by  Broca,  it  consisted  of  the  callosal  and  hippocampal  gyri,  which  are 
distinctly  continuous  behind,  at  the  isthmus,  and  which  are  joined  together  in  front,  at 
least  in  all  osraatic  mammals,  by  the  inner  and  outer  roots  of  the  olfactory  nerve.* 

To  Broca's  limbic  lobe  there  have  been  added  (Schwalbe,  Zuckerkandl,  and  other 
scientists)  the  striae  longitudinales  and  the  peduncles  of  the  corpus  callosum,  -  looked 
upon  as  rudimentary  gyri,  -  the  septmn  lucidum,  dentate  convolution,  fornix,  and 
cingulum. 

Posteriorly,  the  strife  longitudinales  laterales  are  prolonged  upon  the  back  part  of 
the  dentate  and  hippocampal  convolutions  ;  and  anteriorly,  the  peduncles  of  the  corpus 
callosum  reach  the  uncus  of  the  latter  convolution  by  crossing  the  grey  matter  of  the 
anterior  perforated  space.  Here  is  therefore  a  second  circularly  completed  gyrus 
(gyrus  marginalia,  or  Randwiudung  of  the  Germans),  curved  round  the  brain-stem  like 
the  larger  completed  callosal  and  hippocampal  gyri,  concentric  to.  and  included  within 
the  circle  of  the  latter,  -  a  necessary  addition,  it  is  contended,  to  the  limbic  lobe  as  first 
constructed. 

The  strijB  longitudinales  laterales  are  now  looked  upon  as  a  rudimentary  gyrus 
supracallosus,  best  developed  in  osmatic  mammals,  and  which  consists,  in  addition  to  the 
strias,  of  a  very  thin  lamina  of  grey  matter  continuing  the  grey  matter  of  the  gyrus 
fornicatus  over  the  side  of  the  upper  surface  of  the  corpus  callosum.  Similarly,  the 
peduncles  of  the  corpus  callosum  are  looked  upon  as  a  rudimentary  suh-callosal 
gyrus,  which  is  really  but  a  part  of  the  supracallosal  gyrus,  -  the  two  halves  of  the  morpho- 
logical unit  having  been  separated  only  at  the  time  of  the  appearance  of  that  great 
transverse  commissure,  the  corpus  callosum.  This  sub-callosal  gyrus,  also  best 
marked  in  the  mammals  named,  and  particularly  in  the  monkey,  is  a  band  of  grey 
matter  wedged  in,  in  the  monkey,  on  each  side  of  the  middle  line,  between  the  fornix 
and  the  corpus  callosum.  This  band  is  continuous  with  the  degenerate  grey  matter 
of  the  septum  lucidum,  which  may  be  looked  upon  as  forming  part  of  the  same  con- 
volution. 

With  the  above  marginal  gyrus  may  further  be  associated  another  rudimentary  (or 
degenerate)  gyrus,  the  gyrus  genicuU,  represented  in  man  by  the  cingulum,  and  also, 
most  probably,  the  stria  medialis.  The  cingulum  is  a  tract  of  fibres  beginning  at 
the  anterior  perforated  space,  and  running  circularly  in  the  substance  of  the  callosal  and 
hippocampal  convolutions.  As  they  pass  backwards,  many  of  its  fibres  diverge  at 
intervals  from  the  main  bundle,  and  become  connected  with  the  neighbouring  grey 
matter  of  the  cortex. 

Further,  certain  patches  of  grey  matter  are  said  to  occur  in  the  substance  of  the 
fornix,  which  latter,  considering  the  circular  course  of  its  fibres  as  prolonged  into  the 
anterior  and  posterior  pillars,  is  now  also,  as  a  rudimentary  gyrus,  included  in  the  limbic 
system. 


*  The  inner  root  of  the  olfactory  nerve  curves  inwards,  and  may  be  traced  into  the  anterior 
extremity  of  the  callosal  gyrus.  The  outer  root  runs  backwards  over  the  outer  part  of  anterior 
perforated  space,  and  in  man  becomes  lost  to  view  ;  but  in  osmatic  mammals  it  may  be  traced  into  the 
uncinate  extremity  of  the  hippocampal  s^yrus. 
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It  may  be  added  that  in  man  the  limbic  lobe  is  but  partly  circumscribed,  its  only 
distinct  boundaries  being  the  calloso-marginal  fissure  and  the  front  part  of  the  collateral 
fissure,  -  though  posteriorly  it  is  partly  separated  from  the  quadrate  lobule  by  the  less 
constant  sub-parietal,  or,  in  morphological  language,  post-limbic,  sulcus.  In  many  of  the 
lower  animals  it  is  distinctly  circumscribed  by  one  continuous  fissure,  the  limbic  fissure  of 
Broca,  -  which  fissure  is  now  termed,  however,  the  outer  limbic  fissure,  since  there  is  now 
recognised  an  inner  limbic  fissure  (continuous  callosal,  and  choroid,  or  hippocampal 
fissures),  separating  the  outer  and  inner  limbic  circles. 

In  all  probability  this  "  inner  limbic  fissure  "  will  soon  have  to  be  called  the  "middle 
limbic  fissure,"  and  a  further  inner  limbic  fissure  will  have  to  be  recognised,  separating 
the  fornix  from  the  optic  thalamus  and  brain-stem.  If  the  fornix  is  to  be  a  part  of  the 
limbic  system,  there  are  three  limbic  circles,  and,  therefore,  there  must  be  three  limbic 
fissures.  * 

The  limbic  lobe  is  connected  by  more  or  less  distinct  annectent  gyri  with  the  lingual 
gyrus  of  the  temporal  lobe,  the  orbital  gyri  of  the  frontal  lobe,  the  post-central  lobule 
of  the  insula,  and  with  the  cuneate  and  quadrate  lobules. 


*  Speaking  seriously,  and  as  men  with  a  responsibility  on  our  shoulders,  is  it  not  evident  that  to  take 
in  the  bearing-  of  the  generalisations  upon  which  rests  the  recognition  of  the  limbic  system  is  beyond  the 
scope  of  the  practical  work  of  any  medical  man,  -  one  would  almost  say  bej^ond  the  powers  of  a  medical 
man,  as  such  1  If  this  kind  of  Anatomy  is  to  be  insisted  upon,  we  are  surely  not  far  from  the  deadlock 
foreseen,  evidently  with  deep  anxiety,  by  Professor  Macalister. 
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INTERIOR  OF  THE  BRAIN. 


(These  Notes  should  be  read  in  conjunction  with  the  pages  they  are  respectively 
stated  to  refer  to.) 

Parts  seen  in  Posterior  &  Descending  Cornua.— A  Note  to  pp.  296  &  300. 

The  calcar  avis  and  the  bulb  of  the  cornu  are  now  placed  by  some  anatomists  on 
the  inner  wall  of  the  posterior  cornu,  and  not  on  its  floor;  and  below  them,  on  the 
floor  of  the  cornu,  there  is  said  to  be,  an  elevation  caused  by  the  fasciculus  longitutidinalis 
inferior. 

Similarly,  the  hippocampus  major,  pes  hippocampi,  corpus  fimbriatum,  and  choroid 
plexus  are  now  placed  by  some  on  the  inner  wall  of  the  descending  cornu.  And  on  the  roof 
of  the  cornu  there  is  said  to  be  an  elevation,  the  amygdaloid  tubercle,  due  to  the 
projection  of  the  amygdaloid  nucleus,  or  enlarged  extremity  of  the  narrow  posterior  part 
of  the  caudate  nucleus,  into  which  the  taenia  semicircularis  is  also  prolonged. 

It  will  be  noticed  that  the  Tablets,  as  opposed  to  the  Notes,  make  no  mention  of  the 
amygdaloid  tubercle  on  the  roof  of  the  descending  cornu.  The  structure  may  be  seen  in 
hardened  sections,  but  the  Author  could  never  convince  himself  of  its  being  visible  in 
the  brain  on  the  dissecting  room  table.  Gray,  Ellis,  Holden,  and  Heath  never  saw 
it ;  neither  did  Hirschfeld.  The  description  is  an  example,  to  the  Author's  mind, 
of  the  importation  of  interpretational  Anatomy  into  what  purports  to  be  dissectional 
Anatomy.  * 


*  As  confirming-  the  view  contended  for,  there  have  been  placed  side  by  side,  p.  348t,  the  illustration? 
of  the  descending  cornu  of  the  lateral  ventricle  given,  on  the  one  hand,  by  Hirschfeld,  and,  on  the  other, 
by  Schwalbe.  The  interpretational  anatomist,  Schwalbe,  introduces  the  amygdaloid  tubercle,  t.a.  (on 
section  only),  which  Hirschfeld  does  not  show  ;  and  he  shows  an  "  eminentia  collateralis  "  quite  different 
from  what  Hirschfeld  represents,  and  such  as  the  Author,  certainly,  has  never  seen. 
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Figs.  575  &  576.— descending  and  posterior  cornua  of  lateral,  ventricle. 


Fig.  571.— 1,  Hippocampus  major ;  2,  pes  hippo- 
campi ;  3,  corpus  fimbriatuin,  or  fimbria  continuing 
the  free  edge  of  the  posterior  crus  of  the  fornix,  7  ; 
4,  dentate  convolution,  or  fascia  dentata  ;  5,  hippo- 
campal  gyrus ;  6,  posterior  cornu,  with  the 
hippocampus  minor,  or  calcar  avis,  and,  between 
the  two  cornua,  the  eminentia  collateralis ;  8, 
section  of  splenium.    (Sappey,  Hirschfeld.) 


Fig.  572. — C.A.,  hippocampus  major,  or  cornu 
ammonis  ;  fi.,  fimbria  ;  f.d.,  dentate  convolution  ; 
sub.,  hippocampal  convolution  ;  c.a.,  hippocampus 
minor;  b.c.p.,  bulbus  cornu  posterius ;  c.  col., 
eminentia  collateralis  ;  t.a.,  section  of  amygdaloid 
tubercle ;  cr.f. ,  posterior  crus  of  fornix,  divided ; 
spl.,  splenium  of  corpus  callosum.  (Schwalbe.) 


The  fimbria  begins  to  be  visible  at  the  back  part  of  the  floor  of  the  lateral  ventricle. 
But  the  term  more  particularly  applies  to  the  sharply  defined  band  which  passes  down 
into  the  descending  cornu  of  the  lateral  ventricle  on  the  inner  side  of  the  hippocampus 
major  to  end  in  the  hippocampal  uncus. 

Some  of  the  posterior  fibres  of  the  commencing  fimbria,  -  that  is,  of  the  fimbria  where 
it  leaves  the  fornix,  -  spread  out  on  the  hippocampus  major  and  eminentia  collateralis, 
forming  the  alveus. 
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Transverse  Fissure.— A  Note  to  p.  306. 

In  reality, -i.e.,  li/IORPHOLOGICALLY,  -  there  is  no  such  thing  as  the  transverse 
fissure,  nor  does  the  pia  mater  in  any  way  penetrate  into  the  interior  of  the  brain  :— 

The  interval  between  the  cerebrum  and  cerebellum,  incisura  pallii  (Macalister), 
results  from  the  extension  backwards  of  the  prosencephalon  over  the  thalamencephalon  or 
inter-brain,  and  is  by  no  means  a  fissure  in  the  usual  sense  of  the  term.  It  is  a 
mere  depression,  which  indents  the  encephalon  between  the  hemispheres  and  the 
thalamic  region,  and  apparently  transmits  a  great  pouch  of  pia  mater,  the  marsupium 
cerebri  (velum  interpositum  and  choroid  plexuses),  into  the  interior  of  the  brain  through 
what  is  "  sovietimes  caUed"  the  transverse  fissure.  But,  much  as  it  appears  to  do  so, 
the  marsupium  cerebri  does  not  penetrate  into  the  brain,  -  the  morphological  hrain ;  it 
simply  pushes  before  it  the  original  roof  of  the  cerebral  vesicle,  the  epitheliaJ  layer. 
It  is  covered  over,  and  excluded  from  the  ventricular  spaces,  by  the  epithelium,  the  true 
wall,  of  the  latter.  The  4th  ventricle  also  has  a  continuous  roof epifhelidl,  -  and  is 
not  an  open  cavity ;  and  the  pia  mater  in  no  way  penetrates  into  it. 


The  primitive  neural  tube  (epithelial  tube),  explains  the  enibryologist  (see  page  348qq  cf  seq.),  thickens 
almost  everywhere,  but  not  everywhere,  by  the  formation,  outside  the  epithehal  layer,  of  the  white  and 
grey  nervous  substances  characteristic  of  the  final  condition.  The  mass  of  the  brain  and  cord  is  formed  by 
such  thickenings.  But  where  no  such  thickening  occurs,  as  in  the  roof  of  the  3rd  ventricle,  and  in  the 
roof  of  the  4th  ventricle,  there  are  still  present  the  primitive  and  essential  epithelial  elements.  These 
form  the  true  roof.  Avulsion  of  the  pia  mater  removes  this  roof,  and  thtis  opens  up  the  ventricular 
cavities.   The  ventricular  cavities  are  not  otherwise  open. 

Is  the  above  anything  more  than  a  fair  and  straightforward  presentation  of  the  new  s.-iientific  views,  rn 
the  strength  of  which  the  description  of  the  nerve-centres  has  been  all  but  revolutionised  ot  late  years? 
If  so,  what  do  the  alterations  amount  to,  which  have  been  made  with  such  clamour  and  display  ?  They 
amount,  as  far  as  facts  go,  to  very  little  indeed.  But  they  amount,  as  regards  methods,  to  the  abandon- 
ment of  the  practical  educational  system  upon  which,  up  till  lateiy,  the  early  training  of  every  physician 
and  every  surgeon  has  been  based.  And  there  is  here,  not  only  the  introduction  cf  methods  altogether 
at  variance  with  former  methods,  but  the  introduction  of  these  in  a  latent  manner,  new  meanings  being 
everywhere  given,  without  warning,  to  well-recognised  terms,  to  which  precise  and  definite  significance 
previously  attached. 

If  we  are  henceforth  to  proceed  on  the  new  lines,  it  can  be  but  well  that  we  should  at  least  do  so  with 
our  eyes  open. 

The  phrase  goes,  correct  in  the  main,  and  forcible,  "  A  cabman's  knowledge  of  London,"  as  expressive  of 
the  kind  of  Anatomy  required  by  medical  men.  It  is  submitted,  in  this  connection,  that  we  are  now 
studying,  not  "  London,"  but  "  the  map  of  London."  The  study  of  the  map  of  London  may  enable  the 
amateur  to  answer  questions  of  general  bearing  better,  perhaps,  than  his  illiterate  compeer  who  fingers 
the  reins.  Chalk  in  hand,  and  established  in  front  of  a  blackboard,  the  amateur  may  describe  and 
delineate  the  surroundings  of  Tower  Bridge,  or  the  communications  opened  up  of  late  through  Theobald's 
Road,  -  the  continuance  of  the  metaphor  will  be  pardoned,  -  more  in  detail,  and  in  better  language,  than 
the  real  man  of  the  whip.  But  try  him  at  his  supposed  calling ;  ask  him  to  drive  you  sharp  by  the  Bank 
to  Cannon  Street  to  catch  a  train,  or  down  the  Minories  to  the  docks  to  say  farewell  to  a  friend 
steaming  off,  and  the  danger  will  be  great  cf  some  collision,  or  of  someone  being  run  over.  So  with  the 
kind  of  tenants  of  the  box  -  surgeons,  if  the  term  can  apply -which  cannot  but  be  the  outcome  of  present 
educational  methods.    With  finger  in  incision  through  linea  alba,  find  the  altered  ovary,  and  deaj 
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deftly  with  the  delicate  adherent  intestine  ;  through  the  linea  semilunaris,  find  the  pylorus  in  the  midst 
of  those  adhesions,  altered  appearances,  and  displacements.  What  serves  "scientific"  Anatomy  here? 
What  help  generalisations  on  the  persistence  of  the  metameric  arteries,  or  on  the  Treitz's  fourth  portion 
of  the  duodenum  ?  Remove  that  cancerous  tongue.  What  is  the  advantag-e  of  having  been  lectured  to  as 
to  the  supposed  primitive  duct  of  the  thyroid  ? 

We  are  rightly  proud  of  the  recent  progress,  -  indeed,  evolution,  -  of  surgery.  What  is  it  due  to  in  the 
main?  To  Lister's  antisepHeism.  There  is  no  connection  whatever  between  the  improved  surgical 
therapeutics  and  the  form  of  Anatomy  now  being  pushed  to  to  the  front.  Let  the  physiologist  claim  to 
have  suggested  the  advances  in  brain  surgery.  Such  honour  may  legitimately  be  placed  to  his  credit.  But 
who  carried  physiological  discoveries  into  effect  in  man  ?  Who  trephined  the  human  skull  to  expose  the 
motor  aresB?  Who  excised  the  Gasserian  ganglion ?  Anatomists  of  the  new  school?  Certainly  not.  Men 
reared  in  the  dissecting  room.  Experimentally,  physiology  has  brought  almost  every  organ  and  tissue  of 
the  body  within  the  reach  of  treatment.  Great  is  the  honour.  But  who  is  to  carry  out  in  man  the  behests 
of  the  younger  and  more  progressive  science  ?  The  physiologist  himself,  the  physiological  anatomist,  who 
bases  his  knowledge  of  adult  man  on  the  study  of  the  embryo,  or  on  that  of  the  lower  animals  ?  No. 
The  human  anatomist,  who  bases  his  knowledge  on  dissecting.  All  credit  to  the  scientists  for  their  great 
and  noble  work.  But  let  them  not  spoil  it  by  tying  down  to  abstract  doctrines  leading  to  ignorance  of 
patent  and  tangible  fact  in  regard  to  man  himself,  the  very  hands  which  are  to  bring  forth  the  practical 
results  on  which  their  glory  rests. 

Writes  R.  G.  Patteson,  Surgeon  to  Meath  Hospital : — 

"Anatomy  is  not  taught  as  the  handmaid  of  Surgery,  but  as  a  separate  science 
bristling  with  technicalities  and  overloaded  with  trivial  and  exasperating  details.  Hence  it 
is  unwillingly  learnt,  and  readily  forgotten.  And  the  vast  majority  of  facts,  which  are  all- 
important  in  surgery,  are  soon  engulfed  in  the  wreckage  which  follows  the  emancipation  of 
an  over-burdened  memory  when  the  examination  is  passed." 


Fig.  577.— diagrammatic  section  through  optic  thalami  and  part."^  in  relation  to  them.  (Schwalbe.) 

Showing  how  the  velum  interpositum  and  choroid  plexuses  are  excluded  from  the  lateral  &  third 
ventricles  by  the  refiections  of  the  ventricular  epithelium.  vIII,  third  ventricle  ;  Th,  optic  thalamus  ; 
/,  ca,  fornix,  corpus  callosum  ;  cv,  t,  crus  cerebri,  tegmentum. 


The  Third  Ventricle.— A  Note  to  p.  310. 

The  third  ventricle  is  said  to  present  four  recesses  (see  Figs.  578,  579).  At  the  lower 
and  front  part  there  is  said  to  be  a  small  recess  just  above  the  optic  comraissure,  and  a 
funnel-shaped  prolongation  into  the  infundibulum  of  the  pitnitary  body.  And  at  the 
upper  and  back  part  there  are  described  the  recessus  pinealis  and  the  recessus  suprapinealis. 
The  former  of^these  is  a  slight  prolongation  of  the  ventricular  cavity  into  the  stalk  of  the 
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pineal  body.  The  latter  results  from  the  mode  of  reflection  of  the  ventricular  epithelium 
on  to  the  under  surface  of  the  velum  interpositum.  The  ventricalar  epithelium  passes  back- 
wards over  the  anterior  half  or  two-thirds  of  the  upper  surface  of  the  pineal  body  before  being 
reflected  upwards  and  forwards  on  to  the  velum.  The  recess  thus  caused  cannot,  of 
course,  be  seen  in  ordinary  dissecting,  but  it  appears  as  a  pi-ojection  on  a  cast  of  the 
ventricular  cavity. 


FORAMEN  OF  MONRO. 


Fig.  578.— diagrammatic  outline  of  the  third 

VENTRICLE  AS  SEEN  FROM  THE  SIDE.  (Cunnlng-haiU.) 
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Fig.  579.— MESIAL  section  presenting  the  same  view.  (Gegenbaur.) 

1,  infundibulum  ;  2,  corpus  albicans  ;  3,  grey  commissure  ;  4,  stria  fornicis  ;  5,  pineal 
gland  ;  6,  aqueduct  of  S3'lvius  ;  7,  optic  chiasma  ;  8,  fornix  ;  9,  foramen  of  Monro. 


It  is  still  stated  by  advanced,  as  it  always  has  been  by  dissectiona],  anatomists,  that 
the  anterior  extremities  of  the  velum  interpositum  pass  from  the  3rd  into  the  lateral 
ventricles  through  the  foramina  of  Monro,  It  will  easily  be  seen  that  the  statement  is 
not  correct  from  the  modern  standpoint :  The  apertures  of  communication  between  the 
lateral  and  3rd  ventricles,  taken  in  the  modern  sense,  or  emhryologice,  being  the  apertures 
of  communication  between  the  cavities  bounded  by  the  epithelial  linings  of  these  cavities, 
these  apertures  of  communication  themselves,  or  the  foramina  of  Monro  taken  emhryologice, 
must  of  a  necessity  be  bounded  by  their  own  epithelial  lining  ;  and,  as  the  choroid 
plexuses  lie  behind  and  outside  this  epithelial  lining,  these  are  necessarily  foreign  to  the 
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foramina  of  Monro  taken  emhryologicc.  In  describing  the  ventricular  cavities  of  the 
brain,  one  must  either  take  the  epithelium  into  consideration  all  round,  or  ignore  it  all 
round.  One  must  admit  that  the  roof  of  the  3rd  ventricle  is  formed  by  the  velum  inter- 
positum  and  the  fornix,  and  that  the  velum  interpositum  and  choroid  plexuses  penetrate 
into  the  lateral  and  3rd  ventricles,  as  hitherto  stated;  or,  if  this  is  rejected,  one  must 
admit  that  the  choroid  plexuses  do  not  pass  through  the  foramina  of  Monro,  as  defined  de 
novo  in  harmony  with  emhryological  views. 

The  anlerior  commissure  appears  as  a  transverse  band  between  the  anterior  crura  of 
the  fornix,  where  it  presents  a  cylindrical  surface  turned  towards  the  3rd  ventricle.  It 
passes  outwards  on  each  side  below  the  lenticular  nucleus,  and,  inclining  backwards  and 
assuming  a  twisted  appearance,  ends  in  the  temporal  lobe. 

Medulla  Oblongata.— Notes  to  p.  318. 

(*)  This  is  of  course  incorrect  from  the  structural  point  of  view,  since  the  medulla 
contains,  not  only  the  elements  of  the  cord,  re-arranged,  but  also  additional  structures, 
and  has  further  lost  some  of  the  parts  which  the  cord  contained. 

(t)  The  term  "  anterior  pyramid "  is  used  here  in  its  obvious  and  original  sense . 
In  connection  with  questions  of  structure,  the  term  is  now  often  used  in  two  other 
senses,  both  at  variance  with  the  above,  namely,  on  the  one  hand,  as  designating  the 
decussating  fibres  only,  and,  on  the  other  hand,  as  comprising  the  whole  of  the  "  anterior 
area  ''  of  the  medulla  (more  correctly,  of  the  central  or  tripartite  portion  of  the  medulla, 
vide  p.  348ii)  comprised  between  the  anterior  median  fissure  and  the  roots  of  the  hypoglossal 
nerve,  -  that  is,  in  senses  convenient  for  the  purposes  of  structural  descriptions,  but  which 
do  not  harmonise  with  the  external  or  surface  anatomy  of  the  part. 

(§)  An  entirely  new  meaning  has  also  been  given  of  late  to  the  term  "arciform 
fibres."  What  are  described  in  the  Tablet  are  the  obvious  arched  fibres,  which  any 
dissector  can  see.  The  term  is  now  made  to  embrace  all  that  most  complicated  system  of 
transverse  fibres  of  the  medulla  and  pons,  whether  arched  or  not,  which  enter  into  the 
riticular  formation,  and  which  the  dissector  certainly  cannot  see.  (  Vide  Arciform  Fibres 
and  Olivary  Nucleus,  p.  348jj.) 

(^)  The  term  "  restiform  body  "  is  now  applied,  in  structural  Anatomy,  to  the  upper 
part  only  of  the  restiform  body  of  dissectional  Anatomy,  the  reason  being  that  the  fibres 
of  the  fasciculi  cuneatns  &  gracilis  appear  to  end  in  the  corresponding  nuclei,  and  that  the 
upper  part  of  the  restiform  body  of  the  dissectional  anatomist  appears  to  be  formed  by 
the  newly  described  arciform  fibres  (see  above),  and  by  other  fibres  derived  from  the 
nuclei  above  mentioned. 


The  above  are  but  instances  of  ihe  present  tendency  to  allows  questions  of  minute  structure  to 
preponderate  over  distinct  outward  appearances.  It  is  submitted  that,  when  outward  appearances  and 
internal  configuration  do  not  agree,  they  should  be  taken  separately,  and  independently  of  each  other,  as 
has  been  attempted  in  this  Edition  of  the  Tablets,  rather  than  forced  into  apparent  agreement  by  an 
alteration  of  the  meaning-  of  old  and  well-recognised  terms. 


IV. 
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MINUTE  VASCULARISATION  OP  THE  BRAIN". 

The  arteries  as  they  reach  the  brain  may  be  divided  into  two  systems,  the  central  or 
ganglionic,  and  the  peripheral  or  cortical  (Charcot),  -  the  former  ending  in  what  are  called 
*'  terminal,"  the  latter  in  what  are  called  "  semi-terminal,"  arterioles  (Cohnheim).  The 
"  terminal  "  arterioles  are  such  as,  from  their  origin  to  their  termination,  neither  receive 
nor  give  off  any  anastomotic  branches,  so  that,  by  these  arterioles,  only  a  precisely  limited 
area  of  tissue  is  supplied,  or  can  be  injected.  The  semi-terminal  arterioles  are  such  as  very 
sparingly  give  off,  or  receive,  anastomotic  branches,  so  that  the  injection  of  one  area  by 
the  arteriole  of  an  adjoining  area,  though  not  impossible,  is  difficult,  and  is  only  effected 
through  vessels  of  very  small  size.  The  central  or  ganglionic,  and  the  peripheral  or 
cortical,  systems  in  no  way  communicate,  and  are  thus  entirely  independent  one  of  the 
other.  There  exists,  therefore,  on  the  borderland  of  the  two  systems  a  stratum  of  brain 
substance  but  slightly  vascular,  of  diminished  nutritive  activity,  and  specially  exposed  to 
softening. 

The  central  or  ganglionic  system  presents  the  following  sets  of 
arterioles:  - 

Antero-Median,  -  derived  from  the  commencement  of  the  anterior 
cerebrals,  and  from  the  anterior  communicating.  These  vessels 
pierce  the  anterior  perforated  space  and  the  lamina  cinerea,  and  supply 
the  head  of  the  caudate  nucleus. 

Posteeo-Median,  -  derived  from  the  commencement  of  the  posterior 
cerebrals  and  from  the  posterior  communicating.  These  pierce  the 
posterior  perforated  space,  and  supply  the  inner  surfaces  of  the  optic 
thalami  and  the  walls  of  the  third  ventricle. 

Antero-Lateral,  -  derived  from  the  middle  cerebrals.  These  vessels 
pierce  the  anterior  perforated  space^  and  supply  the  caudate  and 
lenticular  nuclei,  the  internal  and  external  capsules,  and  part  of  the 
optic  thalamus.  One  of  the  arteries  of  this  group,  larger  than  the  others, 
is  specially  liable  to  be  ruptured,  and  is  termed  by  Prof.  Charcot  the 
"artery  of  cerebral  hemorrhage." 

Postero-Lateral,  -  derived  from  the  posterior  cerebrals  just  after  they 
have  wound  round  the  crura  cerebri.  These  vessels  supply  a  con- 
siderable portion  of  the  optic  thalami  and  corpora  quadrigemina. 

A  circle  drawn  at  a  distance  of  about  an  inch  from  the  circle  of  Willis  would  include  the 
origin  of  all  the  foregoing  arteries. 

The  peripheral  or  cortical  system  consists  of  branches  of  the  anterior, 
middle,  and  posterior  cerebral  arteries,  which  enter  the  cortex  perpendicularly  after 
ramifying  in  the  pia  mater.  They  are  divided  into  short  and  long.  The  short  arteries  are 
confined  to  the  cortex,  where,  in  the  middle  zone  of  grey  matter,  they  form  a  close  network 
with  the  branches  given  off  from  the  long  arteries.    The  long  or  medullary  arteries  traverse 
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the  grey  matter,  and  penetrate  the  white  or  medullary  substance  to  a  depth  of  about  an 
inch  and  a  half  without  communicating  with  each  other  or  with  the  short  arteries,  except 
by  very  small  capillaries.  They  are  thus  "  semi-terminal,"  or  not  so  strictly  terminal  as 
the  arterioles  of  the  central  or  cortical  system. 


Fig.  580. — diagram  op  the  circle  of  willts  and  its  central  or  ganglionic  branches. 
•  (Charcot,  Macalister.)  ' 

\,  B,  C,  vertebral,  basilar,  and  internal  carotid  arteries ;  CA,  CP,  S,  anterior,  posterior,  and 
middle  cerebral  arteries;  1,  2,  3,  4,  antero-raedian,  postero-median,  antero-lateral,  and  postero-lateral 
terminal  arterioles. 


General  Distribution  of  the  Three  Cerebral  Arteries  to  the  Cortex 


Anterior 


Whole  of  inner  surface  of  hemisphere  from  the  anterior  pole  to  close  upon  the 
internal  parieto-occipital  fissure. 

A  strip  of  the  outer  and  under  surfaces  of  the  hemisphere  running  along  the 
corresponding  portions  of  the  longitudinal  fissure.  This  strip  is  narrow  both  over  the 
parietal  lobe,  where  it  includes  the  upper  part  only  of  the  superior  and  ascending 
Cerebral  Artery.  ^  parietal  convolutions,  and  also  on  the  under  or  orbital  surface  of  the  frontal  lobe, 
I  where  it  includes  the  straight  and  internal  orbital  convolutions.  It  widens  out  over 
I  the  outer  surface  of  the  frontal  lobe,  where  it  includes  the  upper  part  of  the 
I  ascending  frontal  convolution,  the  superior  frontal  convolution,  and  the  anterior  two- 
^  thirds  of  the  middle  frontal  convolution. 

Whole  of  parietal  lobe,  except  the  narrow  strip  above  referred  to. 
Temporal  lobe  :  -  Superior  temporal  convolution  and  the  greater  part  of  the 
middle  temporal  convolution  ;  anterior  e.xtremity  of  internal  and  external  occipito- 
temporal convolutions. 

Frontal  lobe: -Lower  and  back  part  of  convex  surface,  including  the  inferior 
frontal  convolution,  the  posterior  third  of  the  middle  frontal  corivolution,  and  the 
ascending  frontal  convolution,  except  quite  its  upper  part ;  -  the  orbital  surface 
externally  to  the  internal  frontal  convolution. 

Whole  of  occipital  lobe,  with  the  adjacent  portion  of  the  quadrate  lobule. 
Inferior  temporal  convolution,  and  lower  part  of  the  middle  temporal  convolution. 
Internal  and   external  occipito-temporal  convolutions,  except  their  anterior 
emity. 


Midi  le 
Cerebral  Artery 


Posterior 
Cerebral  Artery 


\ : 

V  extr( 
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The  severat.  cortical  branches  of  the  above  arteries,  with  the  parts 
they  supply,  may  be  tabt'lated  as  follows  :  — 

Inferior  internal  frontal.  -  Two  or  three.    Supply  the  g-.yrus  rectus,  the  olfactory 
I  peduncle  and  bulb,  and  the  internal  orbital  convolution. 

I       Anterior  internal  frontal.  -  Supply  the  front  part  of  marginal  and  oallosal  gyri. 

Anterior       j  and  neighbouring  part  of  outer  surface  of  hemisphere. 

Cerebral  Artery.^       Middle  internal  frontal.  -  Supplies  the  paracentral  lobule,  and  neighbouring  part 

of  outer  surface  of  the  hemisphere. 

Posterior  internal  frontal.  -  Supplies  the  greater  part  of  the  cuneate  lobule  and 

.neighbouring  part  of  outer  surface  of  hemisphere. 

External  orbital.  Inferior  frontal,  Ascendi7ig  frontal.  Ascending  temporal.  -  ,^ 

Supply  the  convolutions  of  same  name. 

Parieto-temporal.  -  Relatively  large  branch  issuing  from  the  back  part  of  the 

,  posterior  limb  of  the  fissure  of  Sylvius,  and  supplying  the  central  part  of  the  parietal 
Cerebral  Artery.  1  j^^^g 

I       Temporal.  -  Supply  the  superior  temporal  convolution  and  the  upper  part  of  the 
(  middle  temporal  convolution. 

f       Temporal.  -  Two  or  three.     Pass  outwards  over  the  hippocampal  gyrus,  and 
I  ramify  on  the  under  &  outer  surfaces  of  the  temporal  &  occipital  lobes. 
Posterior       ,'       Calcarine.  -  Runs  along  the  calcarine  fissure,  and  supplies  the  cuneus,  the 
Cerebral  Artery lingual  lobule,  and  outer  neighbouring  outer  surface  of  hemisphere. 

1       Parieto-occipital.  -  Runs  up  in  the  parieto-occipital  fissure,  and  supplies  the 
I  cuneus  and  precunius,  and  neighbouring  part  of  outer  surface  of  hemisphere. 


Fig.  581.— arterial  distrib[ttio.v  ox  outer  sfrface  of  iie.mispiiere.  (Cunningham.) 
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FlG.:583.— ARTERIALiDISTRIBUTION  ON  UNDER^SURFACE  OF  BRAIN.  (Cunningham.) 


It  will  be  seen  that  the  minute  vascularisation  of  the  brain  has  been  treated  apart  from  the  course  and  general  distribution 
the  arteries  which  reach  that  organ. 

The  subject,  which  originated  with  Charcot's  lectures  on  cerebral  localisation  published  in  Paris  in  1876,  is  one  and 
undivisible,  -  a  unit  as  regards  both  the  premises  submitted  and  the  conclusions  reached,  -  Charcot's  preamble,  in  fact,  to  the 
clinica  study  of  cerebral  degeneration  and  haemorrhage. 

In  the  usual  way  of  presenting  it,  it  is  broken  up  into  bits.  The  six  branches  of  the  ganglionic  system  are  distributed 
among  the  several  tributaries  of  the  circle  of  Willis  :  two  go  to  the  anterior  cerebrals,  one  to  the  anterior  communicating, 
one  to  the  basilar,  two  to  the  posterior  cerebrals.  These  are  thus  presented,  as  a  rule,  several  pages  apart.  The  same  thing  is 
repeated  in  regard  to  the  arteries  of  the  cortical  system. 

When  tracing  out  either  the  anterior,  middle,  or  posterior  cerebral  artery,  it  may  nicely  round  off  the  customary  statement 
to  give  the  minute  physiological  distribution  of  the  same.  But  such  advantage  has  its  drawbacks.  It  is  through  this 
splitting  up  of  subjects,  a  practice  which  is  yearly  increasing,  that  modern  study  becomes  more  and  more  a  burdening  of  the 
memory,  and  the  examination,  in  a  measure,  a  test  as  to  mere  remembering. 
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y. 

CRANIO-CEREBRAL  TOPOGRAPHY. 

The  relations  of  the  convolutions  to  surface  markings  are  variable  within 
certain  limits,  not  only  at  different  ages  and  iu  the  two  sexes,  but  in  different  individuals 
of  the  same  age  and  sex,  and  therefore  can  only  be  relied  upon  as  approximations.  It  is 
doubtful,  indeed,  how  far  there  is  constancy  of  position  of  any  group  of  nerve  cells  ;  and 
"  it  is  possible  that,  while  each  group  may  occupy  a  constant  position  with  regard  to  its 
neighbours,  yet,  on  account  of  the  varying  development  of  the  several  areas,  the  absolute 
sites  of  each  group  are  not  as  constant  as  their  relative  positions,  and  that  a  group 
which  in  one  brain  occupies  the  crest  of  a  convolution,  may  be  in  another  on  the  slope  of 
a  gyrus,  or  even  in  the  trough  between  two  gyri.  The  patterns  of  the  convolutions  are 
but  expressions  of  the  relative  rates  of  growth  of  the  different  areas  of  the  surface." — 
(Macalister.) 

1.— The  Pour  Cardinal  Points  on  the  Cranial  Surface. 

Bregma. — Junction  of  the  coronal  and  sagittal  sutures  ;  lies  in  the  centre  of  a 
line  drawn  across  the  vertex  from  one  external  auditory  meatus  to  the  other,  the  head 
being  in  its  usual  erect  position,  -  that  is,  the  upper  border  of  the  zygoma  being  horizontal. 
It  corresponds  to  the  anterior  fontanelle,  which  is  diamond-shaped  in  the  infant. 


Fig.  584. — rough  outline  op  cranium,  (Wiiidle.) 


a.,  bregma  ;  c,  lambda  ;  d.,  asterion  ;  b.,  pterion  ;  1,  lower  level  of  brain  ;  2,  stem  ;  2',  ascending 
limb ;  2",  posterior  limb  of  fissure  of  Sylvius  ;  3,  fissure  of  Rolando  ;  4  external  parieto-occipital  fissure, 
(Windle.) 

Lambda. — Junction  of  the  sagittal  and  lambdoid  sutures ;  lies  2|  inches  above 
the  external  occipital  protuberance,  and  may  often  be  felt  through  the  scalp  as  a  slight 
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depression.  It  corresponds  to  the  posterior  fontanelle,  which,  in  the  infant,  is  triangular 
with  apex  forwards, 

Asterion. — Junction  of  the  lambdoid  and  squamous  sutures ;  lies  |  of  an  inch 
behind  and  h  an  inch  above  the  upper  part  of  the  posterior  border  of  the  mastoid  process. 

Pterion. — The  H -shaped  junction  of  the  frontal,  parietal,  sphenoid,  and 
temporal ;  its  anterior  end  lies  1^  to  1^  inches  behind  and  a  little  above  the  external 
angular  process ;  its  posterior  end  lies  about  j  an  inch  farther  back. 

See  further  pp.  85  «&  86  of  the  Osteology. 

2.  — The  Sutures. 

SagittaL — From  the  bregma  to  the  lambda. 

Lambdoid. — From  the  lambda  to  the  asterion,  and  then  along  the  posterior  border 
of  the  mastoid  process. 

Coronal. — 'From  the  bregma  downwards  and  forwards,  past  the  anterior  end  of 
the  pterion,  to  just  below  and  behind  the  external  angular  process. 

Squamous. — Marked  by  a  curved  line  from  the  back  part  of  the  pterion  to  the 
asterion,  the  highest  part  of  which  line  is  about  2  inches  above  the  zygoma. 

3.  — The  Sinuses. 

Superior  Lonyitudinal. — From  glabella,  or  nasal  eminence  of  the  frontal  bone,  to 
external  occipital  protuberance. 

Lateral. — From  external  occipital  protuberance  to  asterion,  and  then  along  the 
posterior  border  of  the  mastoid  process. 

4.— Lower  Brain  Levels. 

Occipital  Lobe. — From  external  occipital  protuberance  to  asterion. 
Temporal  Lobe. — Line  rising  first  slightly  and  then  abruptly  from  the  asterion 
to  the  pterion. 

Frontal  Lobe. — From  pterion  along  upper  margin  of  superciliary  ridge. 
6.— Interlobar  Fissures. 

Fissure  of  Sylvius  (Reid's  Method). — Draw  a  line  from  Ij  i^iches  behind  the 
external  angular  process  of  the  frontal  to  a  point  |  of  an  inch  below  the  most  prominent 
point  of  the  parietal  eminence  (Fig.  585).  The  first  three-quarters  of  an  inch  will 
represent  the  stem  of  the  fissure ;  the  remainder  will  represent  its  posterior  or  horizontal 
limb.  The  bifurcation,  or  rather  trifurcation,  lies,  therefore,  2  inches  behind  and  a 
little  above,  say  a  quarter  of  an  inch  above,  the  external  angular  process.  From  this 
point  the  ascending  limb  passes  upwards  and  forwards  parallel  to,  and  a  little  behind, 
the  coronal  suture. 
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Fissure  of  Rolando  {Reid's  Method). — Draw  a  base  line  from  the  lowest  part  oj 
the  infra,- orbital  margin  through  the  middle  of  the  external  auditory  meatus  to  the  back 
of  the  head  (Fig.  585).  Draw  two  lines  perpendicular  to  the  above  -  the  one  from 
the  depression  in  front  of  the  external  auditory  meatus,  and  the  other  opposite  the 
posterior  border  of  the  mastoid  process  at  its  root  to  the  middle  line  of  the  head,  taken 
as  drawn  :  there  is  now  constituted  a  four-sided  figure.     The  diagonal  drawn  from  the 


Fig.  585. 


-RELATION   OF   PRINCIPAb   FISSURES   AND  CONVOLUTIONS   TO  THE  OUTER 
SURFACE  OF  THE   SCALP,  (Reid.) 


posterior-superior  angle  to  the  point  where  the  anterior  perpendicular  crosses  the  fissure 
of  Sylvius  will  represent  the  fissure  of  Rolando. 


Other  methods ; 

Upper  end  of  the  Fissure — Lies  half  an  inch  behind  the  mid-point  of  the 
vertex,  -  that  is,  half  an  inch  behind  the  middle  of  the  distance  between  the  external 
occipital  protuberance  and  the  nasal  eminence,  or  glabella  TThane).  (It  may  perhaps 
be  more  correct  to  fix  the  upper  end  of  the  fissure  at  a  distance  from  the  external 
occipital  protuberance  equal  to  55-6  per  cent,  of  the  distance  between  that  point  and  the 
glabella.)  From  its  upper  end  the  fissure  passes  downwards  and  forwards  for  3f  inches, 
forming  an  angle  of  67°  (Cunningham  says  71*5°)  with  the  middle  line  of  the  head. 

Lower  end  of  the  Fissure. — Lies  half  an  inch  behind  the  bifurcation  of  the  fissure 
of  Sylvius,  and  close  to  its  horizontal  limb  (Thane). 
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External  Parieto-occipital  Fissure. — Ruds  for  about  an  inch  at  right  angles  to 
the  middle  line  of  the  head  from  a  point  \  of  an  inch  in  front  of  posterior  fontanelle  or 
lambda,  and  lies  in  a  line  with  the  posterior  or  horizontal  limb  of  the  fissure  of  Sylvius. 


FlO.  586.— CAST  PREPARED  BY  PROF.  CUNNINGHAM  TO  ILLUSTRATE  CRANIO-CEREBRAL  TOPOGRAPHY.  (Macalister.) 

Drawn  by  kind  permission  of  Prof.  Cunningham. 


VI. 
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MEDULLA  OBLONGATA  AND  MESENCEPHALON 
(MESOCEPHALON.) 


TEANSVEESE  SECTIONS. 


The  leading  structural  features  of  the  Medulla  Oblongata,  Pons,  and  Mesencephalon 
(Mesocephalon)  will  easily  be  made  out  from  the  following  sections. 

1.  Upper  Part  of  Cord.  -  The  section  shows  the  incipient  decussation  of  the 
pyramids  at  the  bottom  of  the  antero-median  fissure ;  the  anterior  cornua  of  the 
grey  matter  are  already  partly  separated  from  the  remainder  of  the  grey  matter.  Aa 


Fig.  587.— SRCTioN  of  upper  part  of  spinal  cord.  (Quain.) 

compared  with  sections  lower  down,  the  substantia  gelatinosa  of  Rolando  is  already  some- 
what enlarged,  and  nearer  to  the  surface.  The  central  canal  is  already  distinctly  posterior 
to  the  centre  of  the  cord. 

2.  Medulla :  Lower  Part  of  Pyramid.  -  The  antero-median  fissure  is  shallower, 
and  the  anterior  commissure  is  now  fully  occupied  by  the  pyramidal  decussation.  Tha 


Fig.  588.— section  of  medulla  oblongata  at  lower  part  of  dicussation  of  pyramids.. 
(Lockhart  Clarke.) 

/.,  anterior;  f.p.,  posterior  fissure;  a.p.,  pyramid;  a.,  remains  of  anterior  cornu,  separated 
by  the  decussating-  bundles  from  the  rest  of  the  grey  matter  ;  I.,  continuation  of  lateral  column  of  cord  ; 
a.,  continuation  of  substantia  -jelatinosa  of  Rolando  ;  p.c,  continuation  of  posterior  cornu  of  grey  naatter 
f.(j. ,  funiculus  gracilis. 
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aaterior  cornua  are  completely  cut  off  from  the  remainder  of  the  grey  matter,  and  pushed 
somewhat  aside. 

3.  Medulla :  Upper  Part  of  Pyramid  and  Lower  Part  oj  Olivary  Body.  -  The 
continuations  of  the  anterior  cornua  are  isolated  masses  of  grey  matter  lying  quite  to  the 
side,  and  known  as  the  Lateral  Nuclei  {n.l).  The  large  claval  and  cuneate  nuclei  have  made 
their  appearance  in  the  corresponding  fasciculi,  and  by  these  the  posterior  cornua  and 
substantia  gelatinosa  (g.)  are  so  completely  pushed  outwards  that  the  substantia  gelatinosa 
reaches  the  surface  and  gives  rise  to  the  funiculus  and  tubercle  of  Rolando.  The  central 
canal  lies  well  to  the  back,  close  to  the  bottom  of  the  postero-median  fissure,  which  is 
distinctly  widening  out.     The  grey  matter  around  it  contains  two  groups  of  nerve- 


FlG.  .589.— SECTION  OF  MEDULLA  OBLONGATA  IN  UPPER  PART  OF  PYRAMIDAL  DECUSSATION. 

(Schwalbe,  Quain.) 

a.m./.,  anterior  median  fissure  ; /.a.,  superficial  arciform  fibres  emerging  from  the  fissure  ;  , 
pyramid  ;  n.ar.,  nucleus  of  the  arciform  fibres  ;  f.a.',  deep  arciform  fibres  becoming  superficial ;  o.,  lower 
end  of  olivary  nucleus  ;  o.',  accessory  olivary  nucleus  ;  n.l.,  nucleus  lateralis;  f.r.,  formatio  reticularis; 
/".a. 2,  arciform  fibres  proceeding  from  formatio  reticularis;  g.,  substantia  gelatinosa  of  Rolando;  a.V., 
scending  root  of  fifth  nerve;  n.c,  nucleus  cuneatus  ;  n.c.',  external  cuneate  nucleus;  f.c,  funiculus 
uneatus;  n.g.,  nucleus  gracilis ; /.flf. ,  funiculus  gracilis;  p.m.f.,  posterior  median  fissure;  c.c,  central 
canal  surrounded  by  grey  matter,  in  which  are,  n.XI.,  nucleus  of  the  spinal  accessory,  and  n.XII., 
nucleus  of  the  hypoglossal ;  s.d.,  decussation  of  fillet  or  superior  pyramidal  decussation. 

ells,  one  in  front  of  the  canal,  and  the  other  behind  it :  the  anterior  cells  are  the 
nucleus  of  the  hypoglossal  nerve  (n.XII.);  the  posterior  cells  are  the  nucleus  of  the  spinal 
accessory  (n  XI).  The  remainder  of  the  grey  matter  is  broken  up  into  the  reticular 
formation.  The  olivary  nucleus  (o.)  is  small  and  of  simple  outline ;  the  secondary  olivary 
nucleus  (o.')  is  seen  on  its  inner  side.  The  ascending  root  of  the  5th  nerve  (a.  F.)  is  seen 
capping  the  substantia  gelatinosa.  As  points  of  secondary  importance,  one  may  notice 
the  arciform  nucleus  (n.ar.)  lying  external  to  the  anterior  pyramid,  and  the  external 
cuneate  nucleus  {n.c.')  lying  external  and  posterior  to  the  principal  nucleus  of  that  name. 
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The  Formatio  Reticularis  is  a  collection  of  grey  matter  lying  behind  the  anterior 
pyramid  and  olivary  body,  and  so  named  from  its  reticular  appearance  at  low  powers 
resulting  from  the  crossing  of  somewhat  large  bundles  of  fibres  longitudinal  and  transverse. 
The  transverse  fibres  take  a  wavy  course  backwards  and  outwards  from  the  raphe  towards 
the  gracile,  cuneate,  &  olivary  nuclei,  and,  in  the  upper  part  of  the  medulla,  towards  the 
restiform  body  (i.e.,  the  restiform  body  of  the  structural  anatomist,  or  upper  part  of  the 
restiform  body  of  the  dissectional  anatomist).  The  longitudinal  fibres  belong  anteriorly 
to  the  fillet  or  lemniscus  (?),  and  laterally  to  the  lateral  column  of  the  cord  after  it  has  given 
off  the  crossed  pyramidal  fibres  and  the  direct  cerebellar  tract.  The  nerve-cells  are 
specially  large  aQd  numerous  laterally  (formatio  reticularis  grisea),  but  less  so  anteriorly 
(formatio  reticularis  alba).  The  formatio  reticularis  is  prolonged  throughout  the 
medulla  and  the  mesencephalon  (mesocephalon),  where  it  forms  the  greater  part  of  the 
tegmentum  of  the  cms  cerebri. 

4.  Medulla :  Middle  of  Olivary  Body.  -  This  is  the  most  important  section. 
The  central  canal  has  expanded  into  the  4th  ventricle.    The  two  halves  of  the 
medulla  are  parted  from  each  other  by  a  broad  median  raphe',  and  each  half  is  further 


Fig.  590.— section  of  mebulla  oblongata  through  middle  of  olivary  body.  (Schwalbe.) 

f.l.a.,  anterior  median  fissure;  n.ar.,  nucleus  arciformis  ;  p.,  pyramid;  XII.,  bundle  of  hypo- 
glossal nerve  emerging  from  the  surface ;  at  b,  it  is  seen  coursing  between  the  pyramid  and  the  olivary 
nucleus,  o.;f.a.e.,  external  arciform  fibres;  7i.l.,  nucleus  lateralis;  a.,  arciform  fibres  passing  towards 
restiform  body  partly  through  the  substantia  gelatinosa,  g.,  partly  superficial  to  the  ascending  root  of  the 
5th  nerve,  a.V.  ;  X.,  bundle  of  vagus  root,  emerging  ;  f.r.,  formatio  reticularis ;  c  r.,  corpus  restiforme, 
beginning  to  be  formed,  chiefly  by  arciform  fibres,  superficial  and  deep  ;  n.c,  nucleus  cuneatus ;  n.g., 
nucleus  gracilis  ;  t.,  attachment  of  the  ligula  ;/.s.,  funiculus  solitarius  ;  n.X.,  n.X.',  two  parts  of  the  vagus 
nucleus;  n.XII.,  hypoglossal  nucleus;  n.L,  nucleus  of  the  funiculus  teres;  n.am.,  nucleus  ambiguus 
r.  raphe  ;  A.,  continuation  of  anterior  column  of  cord  ;  o',  o",  accessory  olivary  nuclei. 


divided  into  three  triangular  area?  by  the  roots  of  the  hypoglossal  and  pneumogastric 
nerves  {XII.,  XX.).   It  will  be  noted  that  it  is  only  this  central  portion  of  the  medulla 
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that  is  so  divided,  and  not  the  whole  length  of  the  medulla.  This  central  portion  is  the 
only  one  that  is  in  any  way  tripartite. 

The  three  areee  must  be  referred  to  separately. 

a.  -  Anterior  or  Internal  Area  -  Comprised  between  the  median  raphe  and  the  roots 
of  the  hypoglossal  nerve.  This  is  occupied  anteriorly  by  the  pyramid  (p.),  and  posteriorly 
by  the  formatio  reticularis  alba. 

h.  -  Middle  Area.  -  Comprised  between  the  roots  of  the  hypoglossal  and  pneumogastric 
nerves,  this  is  occupied  in  front  by  a  wavy  line  of  grey  matter,  the  nucleus  of  the 
olivary  bady,  or  corpus  dentatum(o.)  ;  internal  and  posterior  to  this  are  the  two  accessory 
olivary  nuclei.    Posteriorly  is  the  formatio  reticularis  grisea. 

c.  -  Posterior  or  External  Area.  -  Behind  the  roots  of  the  pneumogastric  nerve.  This 
is  occupied  by  a  considerable  portion  of  the  grey  matter  of  the  floor  of  the  4th  ventricle, 
greatly  spread  out.  Here  the  anterior  &  posterior  nuclei  of  the  previous  section  have 
now  become,  the  one  internal  (XII.),  -  nucleus  of  the  hypoglossal  nerve,  -  and  the  other 
external  (X.) ;  from  this  latter  nucleus  there  now  arises,  not  the  spinal  accessory  nerve,  as 
in  the  previous  section,  but  the  pneumogastric.  Externally  to  the  grey  matter  proper 
there  are  the  prolongations  of  the  claval  and  cuneate  nuclei,  and  of  the  substantia 
gelatinosa  of  Rolando.  The  ascending  root  of  the  5th  nerve  is  again  seen  capping  the 
substantia  gelatinosa.  As  points  of  secondary  importance,  one  may  notice  the  fasciculus 
teres,  or  ascending  intrapontine  portion  of  the  facial  nerve  (n.f.),  in  the  inner  part  of  the 
grey  matter,  and  a  rounded  bundle  of  white  fibres,  the  funiculus  solitarius  (f.s.), 
situated  a  little  internal  and  anterior  to  the  claval  nucleus,  and  which  is  supposed  by 
some  anatomists  to  be  the  root  of  the  phrenic  nerve. 

The  nucleus  of  the  olivary  body,  or  corpus  dentatum,  takes  the  form  of  a  thm 
wavy  lamina  which  is  curved  round  at  its  edge  so  as  to  form  an  ovoid  scalloped  capsule. 
The  open  part,  or  hilum,  of  this  capsule,  looks  towards  the  middle  line  and  receives  a 
considerable  tract  of  white  fibres,  the  so-called  olivary  peduncle,  which  emanate  from 
the  raphe';  and  are  derived  to  all  appearance  from  the  opposite  olive.* 


*  "  The  fibres  of  the  olivary  peduncles  diverge  as  they  pass  to  the  grey  lamina.  They 
are  partly  lost  in  the  grey  matter  of  the  olivary  nucleus,  but  mostly  pass  in  small  bundles 
through  the  lamina,  those  which  are  more  posterior  turning  backwards  and  coursing 
obliquely  through  the  posterior  part  of  the  lateral  area  to  join  the  Restiform  body 
and  thus  to  pass  to  the  cerebellum  as  internal  arched  fibres.  Others,  after  coursing 
through  the  grey  lamina  and  running  between  the  longitudinal  fibres  which  cover  the 
olive,  reach  the  surface,  where  they  bend  round  and  are  continued  as  part  of  the  layer  of 
external  arched  fibres  into  the  Restiform  body.  Through  the  Restiform  body,  the  arched 
fibres  and  the  fibres  of  the  olivary  peduncle,  the  cerebellar  hemisphere  of  -  one  side  is 
connected,  therefore,  with  the  olivary  nuclei  of  both  sides.  But  the  connection  with  the 
opposite  side  is  the  more  intimate,  for  it  is  found  that  in  cases  of  atrophy  of  the  cerebellar 
hemisphere  of  one  side,  the  olive  of  the  opposite  side  is  atrophied  while  that  of  the  same 
side  is  intact."  -  ("  Quain's  Anatomy."  10th  Edition.) 

"  The  arciform  fibres  are  distinguished  into  external  &  internal,  or  superficial  &  deep. 
The  outer  or  superjicial  arched  Jilrts  emerge  for  the  most  part  from  the  anterior  median 
fissure,  and,  passing  over  the  pyramids  and  olives,  many  of  them  go  to  the  Restiform  body. 
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o  Medulla:  Upper  Part  of  Olivary  Body. -We  are  now  above  the  point  of 
special  interest.  It  will  be  observed,  to  begin  with,  that  the  section  is  no  longer  tripartite, 
though  otherwise  resembling  the  foregoing  in  general  outline.  It  is  true  that  the  nucleus 
of  the  hypoglossal  nerve  is  still  seen  in  the  inner  part  of  the  grey  matter,  but  its 


Fig.  591.— section  through  upper  part  op  olivary  body.  (Schwalbe.) 

J32/.,  pyramid  ;  0.,  olivary  nucleus  ;  F.«.,  ascending  root  th  fifth  nerve  ;  VIII.,  inferior  (posterior) 
root  of  the  auditory  nerve,  farmed  of  two  parts,  a.  and  b.,  which  enclose  the  restiform  body,  c.r.  ; 
n.VIIl.p.,  principal  nucleus  of  the  auditory  nerve  ;  n.VIII.ac,  accessory  nucleus  ;  g.,  ganglion  cells  in 
the  root ;  f.t.,  funiculus  teres  ;  n.XII.,  nucleus  of  the  hypoglossal;  r.,  raphe. 


roots  no  longer  traverse  the  section.  Nor,  a  fortiorz,  do  those  of  the  pneumogastric 
nerve,  whose  nucleus  even  has  disappeared,  -  giving  place  to  the  principal  nucleus  of  the 
nervus  acusticus.  The  principal  auditory  nucleus,  -  the  prolongation  of  the  external 
group  of  cells  in  the  grey  matter  of  the  previous  section,  and  of  the  anterior  group 
in  the  section  before  that,  -  is  a  large  and  important  one,  widely  spread  out  over 
the  broadest  part  of  the  floor  of  the  ventricle,  and  deeply  sunk  into  the  grey  matter. 
Running  over  it,  -  over  the  tuberculum  acusticum  of  the  surface  description,  -  are  seen  the 
transverse  bundles  of  the  strise  acusticse,  joining  to  all  appearances  the  large  outer  root 


They  are  added  to  by  deep  fibres  which  come  to  the  surface  partly  in  the  groove  between 
the  pyramids  and  olives,  partly  after  passing  through  the  olives,  as  before  mentioned. 
Traced  back  into  the  anterior  median  fissure,  they  are  seen  to  enter  the  raphe,  and  to  cross 
over  in  it;  after  which  it  is  supposed  that  they  may  become  longitudinal,  but  their 
further  course  is  not  certainly  known.  The  in7ier  or  deep  arched  fibres  emerge  from  the 
raph^,  and  traverse  the  thickness  of  the  bulb,  tending  towards  the  olives,  the  Restiform 
body,  and  the  nuclei  of  the  cuneate  and  slender  funiculi.  Those  which  pass  through  and 
in  front  of  the  olives  are  in  continuity  with  the  superficial  arched  fibres.  Traced  back- 
wards into  the  raphe  the  deep  arched  fibres  cross  obliquely  to  the  other  side  of  the 
medulla,  where  some  become  longitudinal,  joining  the  fibres  of  the  fillet." --^CQuain's 
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of  the  auditory  nerve.  This  root  is  seen  to  cross  the  restiform  body  externally ;  it 
contains  a  few  nerve-cells.  The  smaller  internal  root  of  the  same  nerve  is  seen  to  arise 
from  the  ventral  part  of  the  nucleus,  and  to  cross  the  inner  aspect  of  the  restiform  body. 
Where  the  two  roots  join  there  is,  in  the  angle  between  them,  a  small  collection  of 
nerve-cells,  the  accessory  auditory  nucleus.  The  section  shows  the  ascending  root  of  the 
5th  nerve  (  Va.)  to  the  inner  side  of  the  inner  auditory  root. 

6.  Mesocephalon :  Through  Lower  Part  of  Pons.  -  We  are  now  clear  of  the  medulla 
as  regards  external  features  and  general  outline ;  not  quite  so,  however,  as  regards 
structural  points.  Here  appear  the  numerous  transverse  fibres,  superficial  and  deep, 
which  pass  from  one  hemisphere  of  the  cerebellum  to  the  other.    Between  them,  still 


rig.  272. 


[Fig.  592. — section  through  lower  part  of  pons.   (After  Stilling  and  Schwalbe.) 

py.,  pyramid- bundles  continued  up  from  the  medulla  ;  po.,  transverse  fibres  of  the  pons  passing 
rom  the  middle  crus  of  the  cerebellum,  before  (j>o'^)  and  behind  {jpo')  the  chief  pyramid  bundles  ; 
,  deeper  transverse  fibres,  constituting  the  trapezium;  the  grey  matter  between  the  transverse  fibres  is 
not  represented  either  in  this  or  in  the  following  figures  ;  r,  raphe  ;  o.s.,  superior  olivary  nucleus  ;  a.V., 
bundles  of  the  ascending  root  of  the  fifth  nerve,  enclosed  by  a  prolongation  of  the  grey  substance  of 
Rolando  ;  VI.,  the  sixth  nerve  ;  n.  VI.,  its  nucleus  ;  VII.,  the  facial  nerve  ;  Vila.,  ascending  portion  of  the 
facial  root ;  n.VIl.,  its  nucleus  ;  VIII.,  superior  root  of  the  auditory  nerve  ;  n.  VII L,  part  of  the  nucleus 
of  Deiters. 

forming  a  fairly  compact  mass,  as  compared  with  the  arrangement  further  up,  are  seen  the 
prolongation  of  the  fibres  of  the  pyramids  {py.) ;  also  various  deposits  of  grey  matter,  the 
nuclei  pontis.  Spread  out  over  the  dorsal  aspect  of  the  section  is  the  grey  matter  of  the 
upper  part  of  the  floor  of  the  4th  ventricle,  still  presenting  the  auditory  nucleus  (n.  VIII.) 
externally,  but  presenting,  internally,  two  new  nuclei,  -  that  of  the  6th  nerve  (n.  VI.)  nearest 
to  the  middle  line,  and  that  of  the  7th  nerve  (n.  VII.)  more  externally,  and  deeper,  some- 
what buried  in  the  reticular  formation.  The  bundle  of  the  ascending  roots  of  the  5th 
nerve  (a.  V.)  is  seen  cut  across  between  the  root  fibres  of  the  auditory  &  facial 
nerves,  enclosed  in  a  prolongation  of  the  substantia  gelatinosa.     The  olivary  body 
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is  no  longer  visible,  but  in  the  antero-la1;eral  part  of  the  reticnluar  formation  there 
are  one  or  two  small  collections  of  grey  matter  known  as  the  superior  olive.  A  special  set 
of  transverse  fibres  is  here  visible,  the  trapezium,  probably  connected  with  the  cells  of  the 
superior  auditory  nucleus.  Crossing  the  root  fibres  of  the  sixth  and  facial  nerves,  they 
run  ventrally  to  the  ascending  root  of  the  fifth  nerve,  and  apparently  join  the  accessory 
auditory  nucleus  and  the  ventral  root  of  the  auditory  nerve. 

A  section  a  little  higher  up  shows  the  motor  nucleus  of  the  5th  nerve,  and  part  of  its 
middle  sensory  nucleus,*  with,  in  its  midst,  a  few  transversely  cut  fibres  of  the  ascending 
root. 

7.  Upper  Part  of  Pons ;  Crura  Cerebri,  Valve  of  Vieussens.  -  Here  the  pons  shows 
simply  its  transverse  fibres  (^.)  greatly  broken  up,  between  which  are  the  correspondingly 
subdivided  fibres  of  the  pyramids  (py.),  and  isolated  clusters  of  grey  matter. 
Dorsal  to  the  pons,  and  separated  from  it  by  the  still  wide  and  undivided  plane  of 
the  fillet  (I,  l^),  is  the  continuation  of  the  formatio  reticularis  surmounted  by  the  grey 


Fig.  593.— section  through  upper  part  of  pons.   (Schwalbe,  after  Stilling.) 

t.,  transverse  fibres  of  the  pons  ;  py.,  py.,  bundles  of  the  pyramids  ;  a.,  boundary  line  between  the 
tegmental  part  of  the  pons  and  its  ventral  part ;  I',  oblique  fibres  of  the  lateral  fillet,  passing  towards  the 
inferior  corpora  quadrigemina ;  I.,  lateral;  l^,  mesial  fillet;  f.r.,  formatio  reticularis;  p.L,  posterior 
longitudinal  bundle;  s.c.p.,  superior  cerebellar  peduncle;  v.m.a.,  superior  medullary  velum;  I,  grey 
matter  of  the  lingula  ;  v.  4,  fourth  ventricle  ;  in  the  grey  matter  which  bounds  it  laterally  are  seen,  v.d., 
the  descending  root  of  the  fifth  nerve,  with  its  nucleus;  s./.,  substantia  ferruginea ;  </.c.,  group  of  cells 
forming  the  nucleus  of  the  4th  nerve. 

matter  of  the  floor  of  the  upper  or  closed  part  of  the  4th  ventricle  (v.  4),  now  rapidly  narrow- 
ing into  the  aqueduct  of  Sylvius.  On  either  side  of  this  grey  matter  are  the  crescentic 
sections  of  the  superior  peduncles  of  the  cerebellum  (s.cjc.),  joined  mesially  above  by  the 
valve  of  Vieussens  or  superior  medullary  velum  (y.m.a.)  ;  over  this  is  the  section  of  one 
of  the  transverse  bands  of  grey  matter  making  up  the  lingula  (0- 


*  The  upper  sensory  nucleus  according  to  Quain's  description.    See  foot-note,  p.  152q. 
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Fig.  5f)4.— oblique  section  of  pons  along  the  line  of  exit  traversed  by  the  5th  nervr. 
(SchwaJbe,  after  Stilling-.) 

The  section  passes  throuiyh  the  lower  part  of  the  motor  nucleus  (ny'),  from  which  a  bundle  of  fibre 
of  the  motor  root  is  seen  passing:,  F';  a  part  of  the  middle^  sensory  nucleus  (/iiJ)is  also  shown  in  the  section 
in  the  form  of  a  number  of  small  isolated  portions  of  grey  matter.  Amongst  these  are  a  few  bundles  of  the 
ascending  root  cut  across,  but  most  of  these  have  already  become  diverted  outwards  to  join  and  assist  in 
forming  the  issuing  part  of  the  main  or  sensory  root,  V ;  I,  small  longitudinal  bundle  of  fibres  near  the 
median  sulcus  (in.s.),  passing  outwards  to  join  the  root  of  the  5th  nerve;  f.r.,  formatio  recticularis  ; 
r,  raphe  ;  s.f.,  substantia  ferruginea. 

In  the  grey  matter  of  the  floor  of  the  narrowing  ventricle  lies,  close  to  the  middle 
line,  the  nucleus  of  the  4th  nerve  (g  c).  Externally  to  this  is  the  descending  root  of  the 
5th  nerve,  with  the  corresponding  nucleus.  More  deeply  may  he  noticed  the  section  of  the 
substantia  ferruginea,  and,  on  the  borderland  of  the  formatio  reticularis,  the  section  of 
the  posterior  longitudinal  bundle  fp.I.)  Outside  the  eras  are  seen  the  oblique  fibres  of 
the  upper  fillet  (/'). 

A.  B. 


Figs.  595  and  596. — sections  through  the  line  of  exit  traversed  by  the  fourth  nkrve. 


A:  Oblique  section  through  the  nucleus,  intra-pontine  bundles,  decussation,  and  point  of  emergence. 
B:  Transverse  section,  showing  surrounding  parts.  n.lV.,  nucleus  and  intra-pontine  bundles  ;  IV.', 
decussation  in  valve  of  Vieussens  ;  IV.,  the  emerging  nerves  ;  Aq.,  aqueduct  of  Sylvius  with  the  surround- 
ing grey  matter,  in  which,  on  the  right  side,  the  nerve-bundle  is  seen  divided  just  prior  to  the  decussation; 
L,  fillet ;  s.c.p.,  superior  cerebellar  peduncle  ;  d.  V.,  descending  root  of  fifth  nerve  ;  p.l.,  posterior  longitu- 
d  nal  bundle  ;  r,  raphe. 


"  The  'upp§r  nmmvy  nucJeiis  Rooordlng  to  QiiMn'p  dfuscHptldn;        foot-notej  p,  J62q, 
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The  roots  of  the  4th  nerve  are  seen  a  little  higher  up  to  ascend  in  the  fyr-^y  matter 
on  either  side  of  the  aqueduct,  and  to  decussate  mesially  in  the  valve  of  Vieus^^'^ns  before 
emerging  from  the  upper  part  of  the  same. 

The  fillet  or  lemniscus  is  formed  by  the  fibres  from  the  cuneate  and  (/racihrivrlet,  which 
decussate  behind  the  anterior  pyramid,  and  then  turn  upwards.  It  forms  at  first  a  longitu- 
dinal bundle  situated  behind  the  pyramid,  in  the  ventral  part  of  the  formatio  roticularis. 
Here  it  divides  into  a  large  lateral  portion,  the  lower  fillet,  a  smaller  mesial  portion,  the 
mesial  fillet,  and  a  middle  portion,  the  upper  fillet.  The  lower  fillet  passes  obliquely  upwards 
and  outwards  to  the  surface  of  the  crus  cerebri,  and  then  curves  upwards  and  inwards  on  the 
outer  side  of  the  tegmentum  towards  the  inferior  corpus  quadrigeminum.  The  mesial  fillet 
passes  into  the  mesial  part  of  the  crusta  at  the  side  of  the  pyramidal  tract,  and  is  lost  in 
the  subthalamic  region.  The  upper  fillet  is  believed  to  be  prolonged  to  the  superior 
corpus  quadrigeminum  and  to  the  occipital  region. 

8.  -  Quadrigeminal  Bodies,  Crura  Cerebri,  Tegmentum,  Aqueduct  of  Sylvius,  Superior 
Peduncles  of  the  Cerebellum : -The  transverse  fibres  have  now  disappeared,  and  the 
longitudinal  pyramidal  fibres  are  grouped  together  in  two  compact  masses,  the 
crura  cerebri, -the  crura  cerebri  proper,  i.e.,  the  crura  cerebri  of  the  dissector. 
Separated  from  these  by  the  locus  niger  and  the  fillet,  which  is  widening  out  preparatory 


Figs.  597  A^^D  598.— sections  of  mesocephalon  (MESExcEPiiAiiON).    (Natural  size.) 

A  :  Section  through  inferior  corpora  quadrigemina.  B  :  Section  through  superior  coqDora 
quadrigemina.  cr.,  crusta;  s.n.,  substantia  nigra;  t.,  tegmentum;  s,  aqueduct  of  Sylvius  with  the 
surrounding  grey  matter  ;  e.g.,  grey  matter  of  corpora  quadrigemina  ;  l.fj.,  lateral  groove  ;  p.L,  posterior 
longitudinal  bundle;  d.  F.,  descending  root  of  fifth  nerve;  s.c.p.,  superior  cerebellar  peduncle  ; /.,  fillet 
JV^.  ///.,  nucleus  of  third  nerve:  its  roots  are  seen  traversing  the  red  or  tegmental  nucleus,  and  emerging 
at  ///. 

to  its  division  into  three  bands  above  mentioned,  -  lying  above  them,  and  uniting  them 
superiorly,  -  is  the  prolongation  of  the  formatio  reticularis,  here  forming  the  greater 
part  of  what  is  called  the  upper  part  or  tegmentum  of  the  crura  cerebri,  -  which  upper 
part  has  little  to  do,  however,  with  the  crura  cerebri  of  the  dissector.  Forming  part 
of  the  transverse  fibres  of  the  formation  about  this  region  are,  mesially,  the  decussation  of 
the  superior  peduncles  of  the  cerebellum,  and,  laterally,  the  lower  or  lateral  fillet,  reaching 
up  to  the  tubercula  quadrigemina.  The  aqueduct  of  Sylvius,  which  is  more  or  less  cross- 
shaped  interiorly,  tends  to  become  cylindrical.  It  is  surrounded  by  the  central  grey 
matter  of  the  iter,  in  the  ventral  part  of  which  there  is  seen  on  either  side  the  group  of  cells 
from  which  the  3rd  nerve  arises.  The  roots  of  this  nerve  are  seen  to  pass  downwards 
towards  the  inner  surface  of  the  crus,  first  traversing  the  red  or  tegmental  nucleus. 
Externally  to  the  nucleus  of  the  8rd  nerve  is  the  descending  root  of  the  5th  nerve  {d.  V.), 
with  jtB  rnu'lenR.    The  posterior  longitudinal  bundle,  occupies  the  Bam«3  position  as  in  thg 
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Substantia  Nigra.  -  This  is  a  band  of  darkly  pigmented  grey  matter,  crescentic  on 
section,  pierced  internally  by  the  roots  of  the  3rd  nerve,  and  which  extends  from  the  pons 
Varolii  to  the  tnbercula  quadrigemina,  separating  the  crusta  of  the  cerebral  peduncles 
from  the  tegmentum.  Its  edges  reach  the  surface  at  the  lateral  and  oculomotor  sulci. 
From  its  under  surface  numerous  prolongations  of  the  grey  matter  pass  into  the  crusta. 

The  crusta  is  divided  into  a  larger  middle,  and  smaller  inner  and  outer  portions 
The  fibres  of  the  middle  portion  are  the  continuation  of  the  pyramidal  fibres  of  the  medulla 
and  pons ;  they  are  prolonged  into  the  anterior  half  of  the  posterior  limb  of  the  inner 
capsule  just  behind  the  genu,  and  radiate  towards  the  convolutions  of  the  motor  area.  The 
fibres  of  the  inner  part  of  the  crura  pass  through  the  anterior  limb  of  the  internal  capsule, 
and  radiate  towards  the  convolutions  of  the  frontal  lobe.  The  fibres  of  the  outer  part  of 
the  crura  traverse  the  posterior  part  of  the  inner  capsule,  and  radiate  towards  the 
convolutions  of  the  occipital  and  temporal  lobes. 

The  superior  peduncles  of  the  cerebellum  descend  from  the  lower  part  of  the  optic 
thalamus  into  the  tegmentum  of  the  crus  cerebri,  and,  having  decussated  in  the  formatio 
reticularis,  emerge  from  beneath  the  testes  as  two  rounded  bundles  joined  together  by  the 
valve  of  Vieussens.  They  descend  to  the  dentate  nucleus  and  the  lower  part  of  the 
cerebellum. 

The  corpora  quadrigemina  are  made  up  of  grey  matter  with  a  superficial  covering  of 
white  fibres.  Thebrachia  of  the  nates  join  the  external  geniculate  body,  and  are  continued 
into  the  outer  part  of  the  optic  tract.  The  brachia  of  the  testes  are  connected  with  the 
internal  geniculate  body,  and  probably  join  the  inner  part  of  the  optic  tract,  but  without 
becoming  connected  with  the  optic  nerve ;  they  go  to  form  the  commissural  fibres  of 
Gudden. 


Fig.  599.— origin  of  the  optic  nerve.  (Testut.) 


8  and  9,  anterior  and  posterior  quadrigeminal  bodies  with  10  and  10',  their  respective  branchia 
5  and  6,  external  and  internal  geniculate  bodies  ;  7,  optic  tract.    The  other  indications  are  deleted  ;  the 
figure  will  be  found  fully  explained,  p.  348vv.    See  p.  228d. 
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DEVELOPMENT  OP  THE  BRAIN". 

There  are  first  the  three  original  cerebral  vesicles,  -  the  fore- brain,  the  mid-brain, 
and  the  hind-brain,  -  and  then,  through  the  further  division  of  the  first  and  third  of  these, 
the  five  vesicles  below  named. 

The  hind-brain,  which  is  elongated  and  tapering  and  continued  into  the  spinal 
cord,  is  soon  pinched  off  into  the  vesicle  of  the  medulla,  or  metencephalon,  posteriorly, 
and  the  vesicle  of  the  cerebellum,  or  epencepkalon,  anteriorly.  It  is  between  these  that 
the  pontal  flexure  appears  later  on. 

The  mid-brain,  or  mesencephalon^  increases  in  size  less  rapidly  than  the  two 
others,  and  does  not  divide.  While  at  first  the  largest  of  the  three  cerebral  vesicles,  it 
soon  becomes  the  smallest  of  all. 

The  fore-brain  divides  as  does  the  hind-brain.  It  first  widens  out  posteriorly 
through  the  lateral  projection  of  the  two  optic  vesicles,  and  is  then  pinched  off  into  the 
thalamencephalon  with  the  now  constricted  stalks  of  the  optic  nerves,  posteriorly,  and  the 
prosencephalon,  or  vesicle  of  the  hemispheres,  anteriorly. 

There  are  now  five  vesicles :  from  behind  forwards,  the  metencephalo7i  and  the 
epencephalon  making  up  the  hind-brain  ;  the  undivided  mid-brain  vesicle,  or  mesen- 
cephalon; and  the  thalamencephalon  and  ^^prosencephalon  making  up  the  fore-brain. 

The  vesicle  of  the  hemispheres,  or  prosencephalon,  is  distinguished  by  extremely 
rapid  growth,  mainly  in  the  backward  direction  ;  and  it  soon  surpasses  all  the  others  in 
size,  when  it  becomes  parted  from  above  into  right  and  left  halves  by  the  future  falx 
cerebri,  a  connective  tissue  formation  derived  from  the  membranous  cranium. 

The  three  cerebral  flexures  now  appear,  two  curved  forwards,  with  an  inter- 
mediate one  curved  backwards. 


Fig.  600.— diagram  showing  the  cerebral  flexures.    (After  Hertwig-.) 


The  fore-brain  as  a  Avhole  sinks  downwards  round  the  anterior  extremity  of  the 
chorda  dorsalis,*  forming  an  acute  angle  with  the  mid-brain;  this  bend  is  the  cephalic 


*  The  chorda  dorsalis  extends  forwards  underneath  the  primitive  tube  of  nervous  substance  as  far 
as  the  interval  between  the  fore-brain  and  the  mid-brain. 
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flexure.  There  appears  the  sharp  backward  pontal  flexure  in  the  middle  of  the  hind-brain,  - 
that  is,  between  the  epencephalon  and  the  metencephalon,  or  in  the  situation  of  the  future 
pons  varolii.  Finally,  there  is  a  gradual  bending  forwards  of  the  hind-brain  as  a  whole  on 
the  future  spinal  cord  :  this  is  the  cervical  or  nuchal  flexure. 

From  the  cerebral  vesicles  above  named  there  are  developed  respectively  :  - 


PROSEWG.EPH.  THALAWIENCEPH.NIESENCEPH      EPENCEPH.  METENCEPH. 


PIT. BODY 

Fia.  601.— DIAGRAM  SHOWING  THE  FIVE  CEREBRAL  VESICLES  AND  THE  STRUCTURES  DERIVED  FROM  THEM. 

(After  Huxley.) 


Hind-Bkain.  - 

Metencephalon  -  Medulla  oblongata,  fourth  ventricle. 
Epencephalon  -  Cerebellum,  pons  varolii,  crura  cerebelli,  valve  of 
Vieussens. 

Mid-Brain.  - 

Mesencephalon  -  Tubercula  quadrigemina,  crura  cerebri,  aqueduct  of 
Sylvius. 

Fore-Brain.  - 

Thalamencephalon  -  Optic  thalami ;  third  ventricle ;  pineal  gland, 
infundibulum  &  pituitary  body  ;  optic  tracts,  chiasma,  optic  nerves 
&  retina. 

Prosencephalon  -  Cerebral  hemispheres ;  corpora  striata ;  lateral 
ventricles;  olfactory  bulbs;  corpus  callosum,  fornix. 


Details  may  now  be  added :  - 

Metencephalon,  -  Its  floor  and  sides  thicken  considerably,  and  become  divided 
into  the  well-known  columns  of  the  medulla.  Its  roof  produces  no  nerve-substance,  and 
mtsrely  foyms  m  epithelial  investinent  to  the  plicatlotis  of  the  thickened  pia  mater,  or 
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the  removal  of  the  epithelial  layer,  and  thus  opens  up  the  cavity  of  the  fourth  ventricle,  - 
the  rhomboidal  sinus  of  the  older  authors  being  thus  produced.* 

Epencephalon.  -  The  cerebellum  first  appears  as  a  mere  transverse  ridge,  of 
which  the  middle  part  is  soon  distinguished  as  the  vermiform  process.  The  lateral  part  s 
then  outgrow  the  foregoing,  and  become  the  hemispheres.  The  transverse  furrows  appear 
shortly  afterwards. 

Mid- Brain. — This  is  the  part  that  changes  least.  But,  whereas,  through  the 
flexures  above  referred  to,  it  occupies  at  an  early  date  the  highest  part  of  the  encephalou, 
and  forms  the  prominent  parietal  eminence,  it  is  afterwards  covered  over  by  the  rapidly 
expanding  cerebrum  and  cerebellum,  and  thus  becomes  crowded  down  to  the  base  of 
the  brain. 

Thalamencephalon.  -  Its  roof  evolves  very  much  like  that  of  the  metencephalon. 
It  also  remains  epithelial,  and  similarly  unites  with  the  super- jacent  pia  mater  to  form 
the  central  part  of  the  choroid  plexuses  or  velum  interpositum,t  the  avulsion  of  which, 
as  it  similarly  involves  the  removal  of  the  epithelial  layer  adherent  to  it,  opens  up  the 
cavity  of  the  subjacent  third  ventricle.  Apart  from  the  optic  thalami  and  the  optic 
vesicles  further  referred  to  in  connection  with  the  development  of  the  eye,  there  grow 
out  from  the  walls  of  the  thalamencephalon  two  appendages  of  problematical  significance, 
the  pineal  gland  and  the  pituitary  body. 

The  Pineal  Gland,  or  Epiphysis^  is  evolved  from  the  back  part  of  the  roof  of  the 
thalamencephalon  as  an  evagination,  which  passes  upwards  and  backwards  In  man  and 
mammals  it  becomes  a  solid  outgrowth,  glandular  in  appearance,  and  relatively  un- 
important. Without  attempting  to  follow  the  very  varying  evolutions  of  the  pineal  gland 
in  the  vertebrate  series,  it  may  be  mentioned  that  it  acquires  considerable  importance  in 
the  lower  vertebrates,  such  as  selachians,  where,  perforating  the  cranium,  it  reaches 
the  dermal  surface.  Its  structure,  in  some  reptiles,  seems  even  to  warrant  its  description 
as  an  unpaired  parietal  eye.  Here  appearances  seem  to  indicate  an  optic  nerve  expanding 
into  a  kind  of  retina,  with,  in  front  of  it,  a  lense-like  arrangement  covered  in  by  trans- 
lucent dermal  scales.    The  apparatus  seems,  further,  to  be  influenced  by  light. 

The  Pituitary  Body.,  or  Hypophysis,  has  a  double  origin.  On  the  one  hand,  the 
floor  of  the  thalamencephalon  thins  out  and  evaginates  downwards,  in  the  situation  of  the 


*  It  is  taught  by  some  scientists  that  the  fourth  ventricle  is  formed,  not  entirely  by  the 
metencephalon,  but  in  its  lower  part  by  the  metencephalon,  and  its  upper  part  by  the  epencephalon 
In  such  case  what  is  above  said  of  the  roof  of  the  metencephalon  would  apply  also  to  the  back  part  of 
the  roof  of  the  epencephalon. 

t  The  velum  interpositum,  with  the  continuous  choroid  plexuses  of  the  lateral  ventricles  and 
their  descending  cornua,  are  said,  in  human  adult  anatomy,  to  enter  the  brain  through  the  great  transverse 
fissure.  Centrally  this  is  not  quite  correct.  The  central  part  of  the  transverse  fissure  is  no  fissure  at  11 
in  the  proper  sense  of  the  term.  There  is  no  proper  infolding  here  of  the  brain  substance.  It  is  the 
extension  backwards  of  the  hemisipheres  that  causes  the  inclusion  of  the  central  part  of  the  choroid  plexus 
within  the  cerebral  hemispheres,  and  gives  rise  to  the  appearance  of  a  transverse  fissure.  Not  so,  however, 
at  the  side  of  the  brain.  Here,  as  will  be  seen  further  on,  there  is  actual  infolding,  both  of  the  brain 
tself ,  and  of  its  piamatral  covering. 
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future  sella  turcica,  into  a  short  funnel-shaped  downgrowth,  the  infundibulum.  Then  - 
front  of  the  infundibulum  there  appears  the  pouch  of  the  hypophysis,  or  Rathke's  pouch. 
This  is  an  evagination  of  the  oral  sinus,  in  front  of  the  pharyngeal  membrane,  which 
makes  its  way  upwards  in  front  of  the  foregoing,  perforating  the  future  ali-sphenoid.  As 
it  deepens,  it  becomes  constricted  off  as  a  small  sac,  which  is  for  a  time  connected  by  a 
narrow  duct  with  the  oral  cavity,  -  the  communication  disappearing  later  on  in  man, 
though  it  remains  throughout  life  in  some  of  the  lower  vertebrates,  such  as  selachians. 
The  evaginations  above  described  become,  the  one,  the  posterior  or  smaller,  and  the 
other,  the  anterior  or  larger,  lobe  of  the  pituitary  body. 

Prosencephalon.  -  Its  extremely  rapid  growth  backwards  has  already  been  referred 
to.  This  part  of  the  brain  overlaps  the  optic  thalami  in  the  third  month,  the  tubercula 
quadrigemina  in  the  fifth  month,  and,  in  man,  the  cerebellum  a  little  later  on. 
This  growth  of  the  hemispheres  is  marked  by  a  twisting  of  the  hemispheres  upon 
themselves,  -  whence  the  twist  of  the  anterior  crura  of  the  fornix  and  peduncles  of 
Vick  d'Azyr,  -  by  the  infolding  of  their  walls  into  deep  fissures  with,  and  into  more 
superficial  sulci  without  corresponding  internal  projections,  and  by  the  development 
of  a  system  of  commissures,  such  as  the  corpus  callosum  and  fornix. 

The  first  fissure  to  appear  is  the  fissure  of  Sylvius.  Starting  from  about  the 
middle  of  the  lower  margin  of  each  hemisphere,  it  passes  upwards  and  backwards, 
indenting  the  cavity  of  the  corresponding  lateral  ventricle ;  -  the  sides  of  the  indentation 
subsequently  thickening  to  form  the  corpus  striatum. 

The  next  fissures  to  appear  are  the  hippocampal,  and  the  fissura  pallii  or 
choroidea.  The  former  gives  rise  in  its  posterior  part  to  the  hippocampus  major.  The 
latter  gives  rise  to  the  so-called  great  transverse  fissure,  or  fissure  of  Bichat.  What 
happens  is  this: -The  two  hemispheres,  or  "mantle"  part  of  the  brain,  as  they  are 
sometimes  termed,  grow  backwards,  -  everywhere  invested  with  pia  mater, -and  overlap 
the  upper  part  and  sides  of  the  "  stalk,"  or  future  ganglionic  portion,  -  this  being  also 
invested  with  pia  mater.  It  is  the  edges  of  the  resulting  cup-like  depression  that  become 
the  lips  of  the  so-called  transverse  fissure  ;  the  layers  of  pia  mater,  brought  into  contact, 
fuse,  and  form  the  choroid  plexuses  and  velum  interpositum.  (See  note  on  previous  page.) 
Changes  subsequently  occur  here  similar  to  those  that  have  been  described  in  the 
roof  both  of  the  metencephalon  and  of  the  thalamencephalon.  The  roof  of  the  neural 
tube  is  attenuated  into  a  single  layer  of  epithelial  cells  closely  united  to  the  pia  mater, 
which  latter,  as  it  makes  its  way  into  the  ventricular  cavities  in  the  shape  of  vascular 
tufts,  remains  covered  by  the  epithelium.  Removal  of  the  tufts  necessarily  tears  away  the 
epithelium  as  well ;  and  then;  but  then  only,  is  the  ventricular  cavity  really  open. 

The  calcarine  fissure  appears  later  on  on  the  inner  aspect  of  the  evagination  of 
the  lateral  ventricle  which  forms  the  occipital  lobe ;  it  gives  rise  to  the  calcar  avis. 

Finally,  there  appears  the  external  parieto-occipital  fissure,  which  marks  the 
separation  between  the  parietal  and  occipital  lobes. 

The  corpus  callosum,  the  columns  of  the  fornix,  and  the  septum  lucidum  result 
from  adhesions  between  the  contiguous  inner  Avails  of  the  hemispheres.  The  septum ' 
lucidum  is  the  attenuated  remains  of  a  portion  of  such  contiguous  walls, -the  so-called 
fifth  ventricle  resulting  from  the  enclosure  of  a  part  of  space  between  the  two  hemispheres. 

The  correlated  changes  in  the  shape  of  the  lateral  ventricles  necessarily  bring 
about  a  narrowing  of  the  communication,  -  foramen  of  Monro,  -  between  these  and  the 
third  ventricle. 
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There  now  appear  such  superficial  infoldings  as  do  not  cause  projections  into 
the  ventricular  cavities,  -  these  infoldings  causing  both  relatively  deep  primary,  and 
relatively  shallow  secondary  and  tertiary  sulci.  The  first  sulcus  to  appear,  and  the  most 
important  of  the  primary  sulci,  is  that  known  under  the  name  of  fissure  of  Kolando. 

Finally,  there  appears  the  evagination  of  the  anterior  part  of  each  lateral 
ventricle,  which  forms  the  olfactory  lobes.  In  man,  these  diminish  somewhat  in  size  in 
the  later  stages  of  evolution,  and  become  filled  up  with  nervous  substance.  In  most 
mammals,  however,  whose  sense  of  smell  is  keener  than  that  of  man,  the  olfactory  lobes 
attain  a  considerable  size,  and  remain  hollow,  their  cavity  not  unfrequently  remaining 
continuous  with  that  of  the  ventricle. 


EXPLANATION  OF  FIGUEES  NOT  FULLY  EXPLAINED  IN 

THE  TEXT. 
(NERVE  CENTRES.) 


Fig.  501.— under  surface  of  the  cerebrum.   (Sappey,  Hirschfeld.') 

1,  2,  3,  frontal,  temporal,  and  occipital  poles ;  4,  5,  anterior  and  posterior  extremities  of  the  longi- 
tudinal fissure  ;  6,  7,  stem  of  the  fissure  of  Sylvius,  and  anterior  perforated  space  ;  8,  9, 10,  tuber  cinereum, 
with  the  infundibulum  corpora  albicantia,  and  locus  perforatus  posticus ;  11,  crus  cerebri ;  12,  pons 
Varolii ;  13,  14,  15,  medulla  oblongata,  anterior  pyramid,  and  olivary  body. 

The  Cranial  nerves  are  marked  I.  to  XII.  according  to  Sommering's  classification  : 


I.  -  Olfactory  ; 
II.  -  Optic ; 

III.  -  Third,  or  Motor  oculi  ; 

IV.  -  Fourth,  or  Pathetic  ; 
V.  -  Fifth,  or  Trigeminal ; 

VI.  -  Sixth,  or  Abducens ; 


VII.  -  Seventh,  or  Facial ; 
VIII.  -  Eighth,  or  Auditory  ; 
IX.  -  Ninth,  or  Glosso-pharyngeal ; 
X.  -  Tenth,  or  Pneumogastric  ; 
XI.  -  Eleventh,  or  Spinal  accessory  ; 
XII.  -  Twelfth,  or  Hypoglossal. 


Figs.  504  &  508.— mesial  section  of  the  hemispheres.  (Hirschfeld.) 

1,  2.  3,  frontal,  temporal,  and  occipital  poles  ;  4,  7,  8,  corpus  callosum,  with  its  posterior  extremity 
or  splenium,  and  its  anterior  extremity  or  genu,  the  latter  continued  into  the  beak  or  rostrum  ;  5,  6,  con- 
volution and  ventricle  of  the  corpus  callosum  ;  10,  fornix  ;  11,  septum  lucidum ;  12,  13,  upper  and  inner 
surfaces  of  optic  thalamus,  -  a  portion  of  the  latter  being  shaved  off  to  show  the  bundle  of  Vicq  d'Azyr 
passing  up  from  the  twisting  upon  itself  of  the  anterior  crus  of  the  fornix  in  the  corpus  albicans,  15  ;  16 
foramen  of  Monro  ;  17,  divided  anterior  commissure  ;  18, 19,  posterior  crus  of  fornix  and  corpus  fimbriatum 
20,  21,  dentate  convolution  and  fissure  ;  23,  24,  olfactory  process  and  bulb. 


Figs.  511  &  528.— deep  dissection  of  the  brain  from  underneath.  (Hirschfeld.) 

1,  2,  corpora  geniculata  and  commencement  of  optic  tract ;  3,  4,  divided  crus  cerebri  and  optic 
thalami ;  5,  6,  corpus  albicans  and  tuber  cinereum  ;  7,  splenium  of  corpus  callosum,  showing  its  transverse 
fibres ;  8,  9,  longitudinal  and  oblique  fibres  of  under  surface  and  borders  of  fornix,  going  to  form  its 
anterior  and  posterior  crura;  10,  the  lyra  ;  11,  12,  anterior  crus  of  fornix  and  corpus  albicans  ;  13,  trans- 
verse commissure  cut  short  where  it  is  bending  backwards  into  the  lenticular  nucleus  and  optic  thalamus  ; 
14,  15,  16,  posterior  crus  of  fornix,  corpus  fimbriatum,  and  uncus  of  gyrus  uncinatus ;  17,  dentate 
convolution  ;  18,  19,  descending  and  posterior  cornua  of  the  lateral  ventricle  seen  from  below,  the  latter 
showing  the  hippocampus  minor  or  calcar  avis  ;  20,  under  surface  of  corpus  callosum,  showing  the  forceps 
major  and  minor,  and  the  tapetum ;  21,  22,  beak  and  rostrum  of  the  corpus  callosum  ;  23,  lenticular 
nucleus,  externally  to  which  are  seen  the  claustrum,  and  the  insular  and  opercular  convolutions. 
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Figs.  51  ,  525,  544. — mesial  section  ok  entirk  brain,    (Sappey,  Hirschfeld.) 

1,  2,  frontal  and  temporal  poles  ;  3,  convolution  of  corpus  callosum  ;  4,  6,  quadrate  and  cuneate 
lobules,  separated  by  the  internal  parieto-occipital  fissure,  7  ;  5,  marginal  convolution  ;  8,  calloso-marfjinal 
fissure  ;  9,  10,  11,  12,  corpus  callosum,  with  it  genu,  beak,  and  splenium  ;  13,  14,  fornix  ;  15,  its  anterior 
crus  passing  down  in  front  of  the  foramen  of  Monro,  16,  and  behind  the  anterior  commissure,  24,  to  the 
corpus  albicans,  17,  in  which  it  twists  upon  itself  to  reascend  to  the  optic  thalamufs,  forming  the  bundle  of 
Vicq  d'Azyr ;  18,  septum  lucidum ;  19,  choroid  plexus ;  20,  21,  pineal  gland  and  its  superior  peduncle  or 
stria  pinealis  ;  22,  middle  or  grey  commissure  on  inner  surface  of  optic  thalamus  ;  23,  tubercula  quadri- 
gemina  ;  25,  26,  aqueduct  of  Sylvius  and  valve  of  Vieussens  or  superior  mednllary  velum  ;  27,  fourth 
ventricle  ;  28,  29,  inferior  vermis  and  arbor  vitiB  of  cerebellum  ;  30,  31,  tuber  cinereum,  infundibulum,  and 
pituitary  body  ;  32,  optic  nerve  ;  33,  34,  section  of  pons  and  medulla. 

Fig.  552. — optic  thalajius  and  mesocbphalon  seen  from  behind.  (Testut.) 

1,  third  ventricle  ;  2,  pineal  gland  hooked  up,  with  the  striic  pineales  on  either  side  ;  3,  trigonum 
habenulsB  ;  4,  pulvinar  of  optic  thalamus ;  5,  6,  7,  corpora  geniculata  externum  &  internum,  and  optic 
tract;  8,  9,  10,  10',  nates  and  testes,  with  the  anterior  and  posterior  brachia ;  11,  crus  cerebri;  12,  pons 
Varolii ;  13,  14,  15,  16,  valve  of  Vieussens,  with  the  superior  peduncle  of  the  cerebellum,  the  origin  of  the 
fourth  nerve,  and  the  fillet ;  17,  fourth  ventricle  ;  18,  19,  middle  and  inferior  peduncles  of  the  cerebellum. 

Fig.  553. — tub  dura  mater  and  nerves  piercing  it,  and  the  sinuses.  (Sappey.) 

1,  falx  cerebri  with  the  superior  and  inferior  longitudinal  and  straight  sinuses  ;  2,  4,  6,  7,  8,  right 
half  of  the  tentorium  cerebelli  seen  from  underneath ;  9,  10,  11,  12,  lateral  and  sigmoid,  superior  and 
inferior  petrosal,  and  occipital  sinuses  ;  13,  falx  cerebelli  ;  14,  optic  nerve  ;  15, 16, 17,  IS,  3rd,  4th,  5th,  and 
6th  nerves ;  19,  7th  and  8th  nerves  ;  20,  9th,  10th,  11th  nerves  ;  21,  12th  nerve  ;  22,  23,  the  1st  and  2nd 
cervical  nerves  ;  14,  upper  extremity  of  the  ligamentum  denticulatum  ;  25,  the  vena3  Galeni. 

Fig.  555. — the  superior  occipital  foramen.   (Hirschfeld,  Macalister.) 

1,  optic  nerve  ;  3,  4,  5,  6,  third,  fourth,  fifth,  and  sixth  nerves ;  7,  8,  9,  the  three  divisions  of  the 
fifth  nerve ;  10,  opening  for  infundibulum  ;  11,  free  border  of  tentorium  cerebelli. 

Fig.  564.— the  spinal  cord  and  its  relations  as  seen  from  in  front.  (Hirschfeld.) 

A,  superior  longitudinal  sinus ;  B,  C,  D,  ramifications  of  the  anterior,  middle,  and  posterior 
cerebral  arteries  ;  E,  F,  vertebral,  and  basilar  arteries  ;  G,  the  vertebral  artery  in  the  series  of  foramina  in 
the  transverse  processes  ;  H,  anterior  spinal  artery  ;  I,  internal  carotid  artery. 

1,  2,  3,  4,  frontal  and  temporal  lobes,  pons  Varolii,  and  medulla  oblongata  ;  5,  olfactory  nerve  ;  6, 
optic  chiasma;  7,  third  nerve  ;  8,  fifth  nerve  ;  9,  sixth  nerve  ;  10,  facial  and  auditory  nerves ;  11,  glosso- 
pharyngeal, pneumogastric,  and  spinal  accessory  nerves ;  12,  hypoglossal  nerve  ;  13  to  13,  the  conjoined 
anterior  spinal  arteries ;  14  to  14,  ligamentum  denticulatum ;  15,  ligamentum  centrale  ;  16,  16,  anterior 
roots  of  the  spinal  nerves  ;  17,  17,  anterior  divisions  of  the  spinal  nerves  ;  18,  18,  ganglia  on  the  posterior 
roots;  19,  20,  21,  22,  cervical,  brachial,  lumbar  and  sacral  plexuses  ;  23,  23,  24,  cervical  portion  of  the 
sympathetic,  showing  the  three  cervical  ganglia  and  cord  of  communication,  ascending  branches  running 
on  the  internal  carotid  artery,  and  communications  with  the  cervical  plexus ;  25,  25,  26,  26,  thoracic 
portion  of  the  sympathetic  and  communications  with  the  intercostal  nerves ;  27,  27,  28,  28,  lumbar  and 
sacral  portions,  and  communications ;  29,  30,  greater  and  lesser  splanchnic  nerves ;  31,  coccygeal  ganglion, 
or  ganglion  impar. 

Fig.  565. — the  spinal  cord  and  its  relations  as  seen  from  behind.  (Hirschfeld.) 

A,  B,  C,  vertebral  artery,  with  its  posterior  inferior  cerebellar,  and  posterior  spinal  branches. 

1,  2,  3,  4,  sections  of  optic  thalamus  and  of  the  peduncles  of  the  cerebellum,  tubercula  quadri- 
geniina,  and  floor  of  the  fourth  ventricle  ;  5,  fourth  nerve  ;  6,  linea  transversse  and  auditory  nerve  ;  7,  glosso- 
pharyngeal, pneumogastric,  and  spinal  accessory  nerves  ;  8,  hypoglossal  nerve  ;  9,  9,  the  continuation  of  the 
posterior  spinal  arteries  along  the  whole  length  of  the  cord ;  10,  10,  ligamentum  denticulatum  ;  11, 
ligamentum  centrale  ;  12,  12,  13,  13,  the  posterior  roots  of  the  spinal  nerves  and  their  ganglia  ;  14,  14,  15, 
15,  posterior  and  anterior  divisions  of  the  spinal  nerves. 


PRACTICAL  QUESTIONS  ON  PART  III. 


HEAD  &  NECK. 

73.  Feel  the  pulsations  of  the  frontal,  supraorbital,  temporal,  posterior 
auricular,  and  occipital  arteries,  and  trace  their  course. 

74.  Trace  the  course  of  the  supraorbital,  supra-trochlear,  auriculo- 
temporal, posterior  auricular,  and  great  &  small  occipital  nerves. 

75.  Trace  the  lines  of  the  superior  longitudinal  and  lateral  sinuses,  and 
mark  the  lowest  levels  of  the  anterior,  middle,  and  posterior  lobes  of  the  brain. 

76.  Find  the  bregma,  trace  the  line  of  the  fissure  of  Rolando,  and 
indicate  roughly  the  position  of  the  cortical  centres  for  the  muscles  of  the 
upper  and  lower  limbs,  and  the  face. 

77.  Show  where  the  anterior  branch  of  the  middle  meningeal  artery 
crosses  the  anterior  inferior  angle  of  the  parietal.  Point  out  the  thickest 
and  thinnest  parts  of  the  skull. 

78.  Look  into  the  external  auditory  canal,  and  examine  the  membrana 
tympani. 

79.  Put  your  finger  upon  the  infraorbital  &  mental  foramina. 

80.  Draw  the  lines  of  the  facial  artery  and  its  principal  branches,  and 
show  where  its,  and  their,  pulsations  can  be  felt.  To  what  depth  do  you 
drive  the  pins  in  the  suture  for  hare-lip,  and  why  ?  Draw  the  line  of  the 
facial  vein. 

81.  Show  the  course  of  the  lachrymal  canals,  and  indicate  the  position 
of  the  lachrymal  sac.  How  would  you  open  the  latter  ?  Show  the  tendo 
oculi.    Peel  the  pulley  of  the  superior  oblique. 

82.  Draw  the  lines  of  Steno's  duct,  and  of  the  facial  nerve  &  its  principal 
branches.  How  would  you  open  an  abscess  over  the  ramus  of  the  jaw  ? 
Find  the  aperture  of  Steno's  duct  in  the  mouth. 

83.  Show  where,  and  how,  you  would  tap  the  antrum. 

,  .  84.  Show  the  ranine  veins,  and  indicate  the  positioii  of  the  ranine 
arteries,  and  that  of  the  sublingual  artery  on  the  floor  of  the  mouth. 

85.  Examine  the  throat,  and  explore  the  posterior  nares.  Show 
externally  the  position  of  the  tonsil.  Where  would  you  divide  the  gustatory 
nei'v^e  ? 

86.  Trace  the  course  of  the  external  jugular  vein. 

87.  Feel  the  hyoid  bone,  the  thyroid  &  cricoid  cartilages,  and  the 
crico-thyroid  interval.    Show  the  position  of  the  lobes  and  isthmus  of  the 


thyroid  gland.  Mark  out  the  incisions  for  larvngotomy,  and  for  tracheotomy 
above  and  below  the  isthmus. 

88.  Draw  the  line  of  the  common  carotid  artery,  and  compress  the 
artery  upon  Chassaignac's  tubercle.  At  what  level  is  the  artery  crossed  by 
the  omohyoid  ?    Where,  and  how,  would  you  tie  it  ? 

89.  Demarcate  the  triangle  formed  by  the  two  bellies  of  the  digastric 
&  stylo-hyoid.  Show  the  position  of  the  several  structures  it  contains. 
How  would  you  cut  down  upon  the  lingual  artery  ? 

90.  Feel  the  pulsation  of  the  subclavian  artery,  and  compress  the  artery 
on  the  first  rib.  Where,  and  how,  would  you  tie  the  artery?  Indicate  the 
position,  with  reference  to  the  artery,  of  the  vein,  the  cords  of  the  brachial 
plexus,  and  the  omo-hyoid  muscle. 

91.  Mark  the  course  of  the  chief  superficial  nerves  of  the  neck,  and  that 
of  the  spinal  accessory  nerve. 


THORAX. 

92.  Map  out  on  the  front  of  the  chest  the  position  of  the  heart  and 
great  arterial  &  venous  trunks.  Show  how  high  the  left  innominate  vein 
may  rise  in  the  child's  neck. 

93.  Map  out  the  lungs.  Show  how  high  the  apex  of  the  lung  rises  in 
the  neck. 

94.  Show  the  point  of  division  of  the  trachea. 

95.  Draw  the  line  of  the  internal  mammary  artery. 

96.  Map  out  the  pectoral  muscles,  and  show  the  direction  of  their  fibres. 

97.  Count  the  ribs  &  intercostal  spaces,  and  show  where  you  would  tap 
the  chest.  Which  rib  can  you  immediately  identify  ?  (The  second,  since  it 
lies  opposite  the  transverse  ridge  which  marks  the  junction  of  the  manubrium 
with  the  body  of  the  sternum.)  If  called  upon  to  do  so,  where  would  you 
tap  the  pericardium  ? 

98.  Count  the  spines  of  the  vertebrsD,  and  indicate  the  correspondences 
of  the  principal  spines.  How  would  you  easily  identify  the  spines  of  the 
third,  eleventh,  and  twelfth  dorsal,  and  fourth  lumbar  vertebrt©  ? 

99.  Point  out  the  vertebra  prominens,  and  feel  the  bifid  spine  of  the 
second  cervical  vertebra.    Feel  the  transverse  process  of  the  atlas. 

100.  Mark  out  the  scapula  with  its  spine,  and  the  acromion  process, 
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APPENDIX. 


BASILAR  ARTERY 


Formed  by  junction  of  the  two  vertebral  arteries  opposite  lower  border  of  pons  Varolii,  and  extends 

CO  upper  border  of  the  same. 

BRANCHES : 

COLLATERAL : 

Transverse  Arteries  of  the  Pons  -  Directly  outwards  over  pons.  One  accom. 

panies  auditory  nerve  into  internal  auditory  meatus,  and  becomes  the 

auditory  artery. 

Anterior  Inferior  Cerebellar  -  Along  crus  cerebelli  to  anterior  part  of  under 

surface  of  cerebellum. 

Superior  Cerebellar  -  Winds  round  cms  cerebri  with  4th  ner^e  to  upper  surlace 
of  cerebellum  and  gives  twigs  to  velum  interpositum. 

TERMINAL: 

Posterior  Cerebral  -  Two.    vide  arteries  of  base  of  brain. 


INFERIOR  THYROID  ARTERY. 

(Vide  J>age  159.) 

Tortnons  course  upward^?  &  inwards  behind  common  carotid  artery 
&  sympathetic  nerve,  (the  middle  cervical  gangHon,  when  present,  resting  upon 
it)  to  under  surface  of  thyroid  gland,  and  anastomoses  wit'^  the  other  thyroid 

arteries.  -  Gives  off  branches: 
Ascending  Cervical  -  Ascends  between  scalenus  anticus  &  rectus  capitis  anticus 
major;  gives  branches  to  deep  muse  es  of  neck,  and,  throujrh  the  inter, 
vertebral  foramina,  to  spinal  cord  &  its  membranes  and  bodies  of  the 

vertebras. 

La^yxgeal  -  Upon  trachea  to  back  of  larynx;  supplies  muscios  <£  mucoaa  m^m- 

brane. 

Tkacheal  -  Join  below  with  bronchial. 
CEsoPHAGEAL  -  Descend  upon  cesophagua. 
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THE  CLASSIFICATION  OF  JOINTS. 


The  joints  may  be  divided  into:  ^  , 

SYNARTHROSEiS  —  The  tones  are  immoveabTy  interlocked,  and  are  in  almost  imme. 

diate  contact,  being  separated  only  by  a  thin  layer  of  periosteum  termed  the 
sutnra,!  ligament,  and,  at  the  base  of  the  skull,  by  a  thin  layer  of  cartilage.  -  The 

varieties  are  the; 

Sutura  Vera  -  The  bones  present  a  series  of  processes  &  indentations,  which  fit 

with  each  other.    The  subvarietios  are  the: 
S.  Dentata  -  The  interlocking  processes  are  large  &  ramified.  -  Ex. :   Sagittal  &t> 

lamboid  sutures. 

S.  Serrata  -  The  interlocking  processes  are  smaller  &  more  regular.  -  Ex. :  Tem- 
porary suture  in  >?iiddle  line  of  frontal  hone. 
S.  Ltmbosa  -  The  articular  surfaces  are  more  or  less  bevelled,  and  one  overlaps  the 

other.  -  Ex. :   Fronto-parietal  suture. 
Sutura  Notha  or  False  Suture  -  A  mere  apposition  of  rough  surfaces.  -  The 

subvarieties  are  the: 

S.  Squamosa  -  Considerable  overlapping  of  extensively  bevelled  surfaces.  -  Ex.: 

Temporo-parietal  suture. 

S.  Harmonica  -  Apposition  in  the  mesial  line  of  two  symmetrical  &  vertically  cut 
surfaces.  -  Ex. :    Artiadation  between  the  two  halves  of  the  upper  jaw. 
Sdlindylesis  -  A  thin  plate  of  bone  is  received  into  a  cleft  formed  by  the  separation 
of  the  two  plates  of  another  bone.  -  Ex. :   Articulation  of  the  rostrum  of  the  sphenoid 

with  the  vomer, 

GompllOSis  -  The  implantation  of  the  teeth  into  the  alveolar  processes. 


AIVIPIIIAIiTHKiOSfjS  —  The  bones  are  bound,  together  almost  immoveably  by  means  of  ■ 
thick  plates  of  fibro-cartilage  extremely  adherent  to  each  bone,  and  by  strong 
external  ligaments.     In  some  cases  the  articular  surfaces  are  partly  covered  by 
a  thin  layer  of  cartilage,  and  are  partly  lined  with  synovial  membrane.  The 
one  class  of  amphiarthroses  resemble  the  synarthroses,  the  other  class  resemble 

the  diarthroses.  ' 

DIARTHROSES  —  The  bones  are  bound  together  by  means  of  external  ligaments  lined 
with  synovial  membrane,  and  the  articular  surfaces  are  covered  with  cartilage. 
Plates  or  rings  of  fibro-cartilage  are  sometimes  included  within  the  articular  \ 
cavity,  which  cavity  they  occasionally  divide  into  two  distinct  parts.  -  The  ; 
arthrodise  having  recently  been  subdivided  by  Cruveilhier  into  arthrodise  proper, 
condyloid  articulations,  &  articulations  by  reciprocal  reception,  the  varieties  of 
the  diarthroses  may  now  be  enumerated  as  follows  (in  the  order  of  decreasing 
variety  &  decreasing  extent  of  the  movements  they  admit)  -  :  ' 

Enarthroses  -  Globular  head  received  into  a  cup-shaped  cavity.    Well  defined  capsu- 
lar  ligament.     The  movements  are  flexion,  extension,  adduction,  abduction, 

circumduction,  &  rotation.  -  Ex  :    Hip-joint.  \ 
Articulations  by  Reciprocal  Reception  -  Articular  surfaces  inversely  convex  in 
one  direction  &  concave  in  the  other.    Capsular  ligament  less  perfect  &  complete 
than  in  the  enarthroses.    The  movements  are  flexion,  extension,  adduction,  ab- 
duction, &  circumduction  ;  there  is  no  of  axial  rotation.  -  Ex:    Articulation  of  the 

metacarpal  bone  of  the  thujub  ivith  the  trapezium,  j 
Condyloid  Articulations  -  Ovoid  articular  head,  or  condyle,  received  into  ai^ 
elliptical  cavity.    Strong  anterior,  posterior  &  lateral  ligaments.     Flexion  &  ex-: 
tension  very  free;   adduction,  abduction  &  circumduction,  rather  less  so;  nqf 

axial  rotation  .    Ex  :    Wrist  joint. 
Ginglymi -Trochlear  surface  on  the  one  hand,  cavity  of  reception  to  correspond,  on 
the  other.     Strong  lateral  ligaments;   anterior    &   posterior    ligaments  but 
slightly  marked.    Flexion  &  extension  only.    Ex  :    Elbaiv  joint,- 
Diarthroses  Rotatorii   -  Pivot-like  process  turning  in  an  osteo-fibrous  ring,  or  I 
osteo- fibrous  ring  rotating  upon  an  axial  process.     Rotatory  movements  only. 

Ex  :  Superior  6^  inferior  radio-ulnar  articulations. 
Arthrodise  Proper  -  Articular  surfaces  flat  or  nearly  so.     Thin  &  loose  capsules. 

Only  gliding  movements,  which  movements  are  never  very  extensive.  Ex, 

Acromio-clavicular  artictdatiork  \ 


